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EXECUTIVE SUMMARY

This document has been prepared in support of the Consent Decree in United States v. Port of
Tacoma, et al., No. 11-cv-05253 (W.D. Wa.), which addresses alleged violations of the Federal
Clean Water Act at the Port of Tacoma’s former TPU (Hylebos Marsh) and Alexander Avenue
(EB-1B wetland) properties. As part of the settlement of the above proceedings, the Port is
proposing to create, restore and enhance wetland, stream and floodplain habitat on a portion
of the Port’s property on Gay Road, hereafter referred to as the Upper Clear Creek Mitigation
Site (“UCCMS” or site), in unincorporated Pierce County, Washington.

Currently, the Port is planning on improving the entire approximately 40-acre UCCMS by
restoring 28 acres of degraded wetland and ditched creek habitat. Compensation for the
functional and temporal impacts to wetlands and stormwater features associated with the EPA
Settlement for the above-referenced Order will be provided on a portion of the UCCMS (EPA
Settlement Area). The remainder of the UCCMS will be constructed as advance permittee-
responsible mitigation for future Port development projects that require mitigation for
unavoidable impacts to aquatic resources (Advance Mitigation Area). The actions at the UCCMS
will restore wetland, stream and floodplain habitat through the rehabilitation and creation of
floodplain wetlands; reestablishment of hydraulic connectivity through the site by the creation
of a meandering Clear Creek channel network away from the railroad tracks; installation of
floodplain roughening structures and grades; and creation of a dense native riparian buffer
(Sheet G0.2). The hydraulic and habitat complexity and diversity created by the realignment of
the creek and the installation of topographic roughness will promote natural processes typical
of functioning riverine and floodplain ecosystems in the Puget Sound Lowlands.

As described below, approximately 28 acres of the approximately 40-acre site contain degraded
wetland dominated by a near monoculture of invasive emergent vegetation. This vegetation
will be removed from the site prior to grading activities. Once the site has been cleared,
grading activities will be conducted including excavating the new channel alignments and
ponds, contouring the wetland and buffer areas, excavating alcoves in the existing channel, and
building hummocks and other topographic features. After grading, habitat elements such as
large woody debris and snags will be installed in the new and existing channels and in the
floodplain. Once all of the roughness features have been installed and stabilized, the creek will
be diverted into the new channel system and the site will be planted with native vegetation
communities.

The floodplain roughness and habitat elements created within the floodplain, including
installation of large woody debris and habitat snags, grading of hummocks, and excavation of
new channels, rearing ponds, and alcoves (in the existing channel), will create habitat
complexity and provide increased habitat quality for fish, wildlife, macroinvertebrates and
microorganisms. These features will also promote physical processes that will maintain
connectivity between the stream channel and the adjacent wetlands, including the





establishment of stream and floodplain terraces, creation of swales and side channels within
and along the stream banks, creation of riffle/pool complexes, and the spreading and slowing of
floodwaters across the site. The site will also provide important educational opportunities for
the Port and the surrounding communities.

Upon completion of construction activities, the Port will implement a 10-year maintenance and
monitoring program. The monitoring program will provide a means of documenting the
functional trajectory of the site and identifying potential shortfalls in site function. The
maintenance, adaptive management, and contingency plans will ensure corrective actions, if
necessary, are implemented thoughtfully and efficiently.
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1.0INTRODUCTION

This document has been prepared in connection with United States v. Port of Tacoma, et al.,
No. 11-cv-05253 (W.D. Wa.), in which the U.S. Environmental Protection Agency (“EPA”) alleges
violations of the Federal Clean Water Act at the Port of Tacoma’s former TPU (Hylebos Marsh)
and Alexander Avenue (EB-1B wetland) properties. To resolve the alleged violations and
support issuance of a Consent Decree, the Port has prepared this Basis of Design (“BOD”)
Report for the Port’s Upper Clear Creek Mitigation Site (“UCCMS”) property (formerly known as
the Port’s “Sherwood/Chichinski” property). The property is located in Sections 13 and 14,
Township 20 North, Range 3 East, W.M. within unincorporated Pierce County (Sheet SV1.0).
This BOD reflects information contained in correspondence or technical memoranda from EPA
and the Department of Justice’s consultant, L.C. Lee & Associates, Inc., dated August 3, 2012,
August 22, 2012, October 25, 2012, December 19, 2012, and February 23, 2013.

The purpose of this mitigation action is two-fold: 1) to provide compensation for impacts
related to activities conducted at the Hylebos Marsh and Alexander Avenue properties, and 2)
to provide advance mitigation for future Port development projects that require mitigation for
unavoidable impacts to aquatic resources. The actions to be completed at the site to provide
compensation to the EPA will be conducted when and as they are described in this document.
However, the actions to be conducted in the Port’'s Advanced Mitigation Area may be
completed at a later date, at the Port’s discretion. The Port recognizes that, due to
constructability logistics, some elements of the project must be built concurrently with the EPA
Settlement Area (e.g., all stream channels).

A critical area assessment of the two properties subject to the Order was conducted by Grette
Associates during the initial stages of a previous redevelopment design of the peninsula by the
Port. This assessment identified seven wetlands and 1 regulated stormwater feature on the
Hylebos Marsh property, and 1 wetland on the Alexander Avenue property. The wetlands and
stormwater feature on the Hylebos Marsh property are described in detail in the Blair-Hylebos
Redevelopment Project Wetland, Stream and Stormwater Delineation and Assessment Report
(Grette Associates 2008), and the Revised Hylebos Marsh Impact Assessment and Temporal Loss
of Function Analysis (Grette Associates 2011).

The purpose of this BOD Report is to describe in detail the basis of design of the proposed
mitigation actions and the mitigation plan for the UCCMS. Currently, the Port is at
approximately 30% design for the UCCMS. As the design progresses, elements associated with
the design may be refined or altered, such as property and easement boundaries, monitoring
requirements, performance standards, etc. Once the design is finalized (100% construction
documents) and the necessary permits and approvals for the action have been obtained, this
BOD Report may be further revised to include all changes and revisions to the project.

The entire UCCMS was delineated by Grette Associates in June 2011 using the Regional
Supplement to the Corps of Engineers Wetland Delineation Manual: Western Mountains,
Valleys, and Coast Region (Corps 2010). Subsequent field visits were conducted in March 2012





to confirm the location of the wetland boundary during the wet season, and a verification site
visit was conducted with representatives from the EPA, DOJ, Port and Grette Associates.

1.1Mitigation Areas Within the UCCMS

The UCCMS is apportioned into three mitigation action areas: the EPA Settlement Area, the
Fisheries Enhancement Project for EPA, and the Port’s advance permittee-responsible
mitigation area (Advanced Mitigation Area) (Sheet G0.2). These areas, while interrelated in the
overall function of the site, are jurisdictionally separate areas. The EPA Settlement Area
includes the agreed-upon 7.56 acres of wetland creation, rehabilitation, and enhancement;
removal of the dual culvert through the Clear Creek side cast mound; removal of most of the
side cast mound north of the culvert location; and establishment of 4.00 acres of forested
buffer. The Fisheries Enhancement Project encompasses the agreed-upon $1.5 million portion
of the total cost for the diversion of Clear Creek from its lineal ditched location into a new
meandering channel constructed through the site along with the creation of secondary
channels, side channels, and stream channel roughening structures (e.g., large wood). The
Port’s Advanced Mitigation Area will include wetland rehabilitation and creation acreage in
excess of the 7.56 acres allotted to the EPA Settlement Area, as well as the portion of the
floodplain and stream channel enhancements that are not a part of the Fisheries Enhancement
Project. Elements of the Port’s Advanced Mitigation Area may be completed at a later date,
subject to the Port’s discretion.

While these actions are interrelated in the overall function of the site, they are separate in their
regulatory purposes. The EPA Settlement Area will compensate for the functional and temporal
impacts to Waters of the U.S. at the Port’s Hylebos Marsh and Alexander Avenue properties as
part of the Consent Decree discussed above. The Fisheries Enhancement Project will also
provide further mitigation for those same impacts. The Advanced Mitigation Area will provide
the Port with advanced mitigation credits that, once approved, can be used to offset impacts
for future Port development projects. An Advanced Mitigation Plan will be prepared by the
Port as part of the site’s permitting and authorization process. The EPA and Port are currently
negotiating a Consent Decree for the EPA Settlement Area and Fisheries Enhancement Project
work, to which this BOD Report is expected to be attached/appended.

1.20verall Purpose and Need

The overall purpose of the UCCMS is to provide mitigation for impacts to the wetland functions
at the Port’s Hylebos Marsh properties and EB-1B wetland, and to provide the Port with
advanced mitigation credit. To fulfill this purpose, the Port has proposed several interrelated
actions at the UCCMS. These actions include the rehabilitation/restoration and creation of
floodplain wetland and buffer habitat, reintroduction of Clear Creek through the site, and
installation of various floodplain habitat enhancements such as hummocks and large woody
debris structures.

Since the early 1900’s, Clear Creek has been confined in a straightened ditch along the toe of

the Northern Pacific Railroad tracks (“railroad tracks”). The former channel was filled and the
north portion of the site was maintained for agriculture. This project includes reintroducing a
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portion of the Clear Creek channel into the site. The targets (goals) of this project include
restoring lost wetland function and structure as well as floodplain connectivity to the north
portion of the site, and restoring a native buffer along the northeast border of the site. The
design of the site incorporates hummocks and large woody debris to provide floodplain
roughness and habitat function, as well as channel sinuosity and emergent channel vegetation
to provide in-stream habitat and increased hydrogeomorphic function within Clear Creek and
the associated floodplain.

1.3Mitigation Site Location

The UCCMS is located along the eastern (right) bank of Clear Creek within the lower
(northwest) portion of the Clear/Clarks Creek Basin, in the lower Puyallup River watershed. The
site is located east of Pioneer Way and south of Gay Road, in unincorporated Pierce County,
Washington. Clear Creek is a Type Ill water, and is a left back tributary to the lower Puyallup
River at approximately River Mile 2.6. The UCCMS is located approximately 1 mile upstream
from the confluence with the Puyallup River.

Several habitat mitigation sites are located on or adjacent to Clear Creek immediately
downstream of the UCCMS, including the Washington State Department of Transportation’s
Clear Creek-Riverside Mitigation Site located approximately 0.2 miles downstream from Gay
Road. Other sites in the immediate vicinity (downstream) include the City of Tacoma’s Swan
Creek Restoration Site (0.75 miles downstream), and the Port’s two Clear Creek Habitat
Mitigation Sites (Phase Il [0.8 miles downstream] and Phase | [1 mile downstream]).

1.4Responsible Parties

Project Proponent: Design Consultant:

Port of Tacoma Bruce Dees & Associates
Mark Rettmann, Project Manager Brian Patnode, ASLA

PO Box 1837 222 E 26" Street, #202
Tacoma, WA 98401-1837 Tacoma, WA 98421
(253) 383-5841 (253) 627-7947





2.0EXISTING UPPER CLEAR CREEK SITE CONDITIONS

In addition to the wetland delineation, which focused primarily on establishing the wetland
boundaries on the site, a Grette Associates wetland biologist visited the site on June 10" and
June 15", 2009 and conducted a reconnaissance level evaluation of the site. Subsequent site
visits have also been conducted to evaluate the site’s potential for restoration and creation of
wetlands. The focus of these visits was to determine the approximate extent of existing
wetland area, the category of wetland, and assess opportunities for wetland creation and
restoration. For a description of the existing wetlands, vegetation and habitat conditions on
the UCCMS, please refer to the Revised Wetland Delineation and Analysis Report (Grette
Associates, 2012) prepared for this site.

2.1 Overview of Site Characteristics

The UCCMS consists of two parcels totaling approximately 41 acres (Sheet G0.2). An existing
residence, barn, and associated out-buildings occupy approximately 1.5 acres of the
northeastern portion of the site. Approximately 3 acres within the central portion is forested.
The remainder of the property is undeveloped former pasture land with forested/scrub-shrub
wetland characteristics. Residential development abuts the north and east portions of the site.
Clear Creek flows north along the western property boundary. Rail tracks and rail ballast fill
abuts the west bank of Clear Creek. The south portion of the site consists of forested and
scrub-shrub wetland.

2.1.1Current and Historic Land Uses

The upper Clear Creek subbasin is heavily urbanized, consisting of numerous stormwater
conveyance features that discharge untreated stormwater into streams. The lower subbasin
also drains relatively flat agricultural land within the Puyallup floodplain. Many of the areas
within the floodplain are designated flood hazard areas, experiencing repetitive losses of
property due to floods (Pierce County 2006). Most of the lower Clear Creek subbasin is
channelized along the railroad tracks right-of-way.

Land used in the Clear Creek subbasin is dominated by low-density residential development,
with densities generally at or below one unit per acre. Agricultural lands, open spaces and
lawns also make up a significant portion of the lower subbasin. More dense residential and
urban development is present to the south, nearer the town of Midland and State Route 512
(Pierce County 2006).

Historic land uses in the Clear Creek basin have primarily included agriculture and low-density
residential uses. The lower Puyallup River floodplain, which includes the lower Clear Creek
basin, attracted farmers with its nutrient rich soils and flat uniform land ideal for farming. As a
result, Clear Creek and several other streams in the Puyallup River valley were diverted from
their original locations in the early 20" century to provide additional agriculture acreage. Clear
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Creek was diverted into an excavated ditch along the western boundary of the UCCMS adjacent
to the railroad tracks.

The UCCMS property was historically used for agriculture land. Typical impacts to an area used
for agriculture include annual plowing or tilling, soil compaction, water diversion or drainage,
and oftentimes removal of or disturbance to shrub and forested vegetation.

2.1.2Geomorphology and Landscape Context

The UCCMS is located in the Puget Sound Lowlands, and historically morphed from a marine
embayment, to a tidally influenced wetland, then finally to a proximal delta floodplain as a
result of glaciation, isostatic rebound, and fluvial deposition from the Puyallup River. The
project site is located on the left bank floodplain of the Puyallup River very close to the
transition between the distal and proximal part of the Puyallup River delta. The site is
supratidal with the tidal influence of Clear Creek approximately 500 feet downstream of the
site near the confluence with the Puyallup River.

Clear Creek was relocated from its original location in the early 20t century. Historic aerial
photographs show the property shortly after diversion of the creek, and its historic alignment
through the property can be inferred. Based on reconnaissance site visits, it appears that while
past agricultural uses on the property have removed the indicators of the historic channel
location in many areas of the site, several remnant channels are present, particularly in the
eastern and southern portions of the site.

The Clear Creek basin is characterized by three distinct topographic regions. The upper
topographic region consists of headwaters located on a flat terrace with numerous small ponds,
wetlands, and urbanized hydro-modifications such as storm drains and ditches. Future changes
to basin hydrology attributable to urbanization within the Clear Creek basin are anticipated to
be minimal. According to the Clear/Clarks Creek Basin Plan, future changes (assuming current
zoning build out) to the effective impervious area (EIA) in the Clear Creek subbasin will only
change from 19 to 23 percent (Pierce County 2006). The middle topographic region is
characterized by a short and steep valley wall which contains incised channels that drain to
the lower topographic region — the flatlands of the Puyallup River floodplain, where the UCCMS
is located.

The Clear Creek basin includes three major tributaries that drain from the upland terrace
through the steep valley wall to the Puyallup flatlands: Swan Creek, Squally Creek, and Canyon
Creek. Swan Creek flows into Clear Creek downstream of the project area. Squally Creek flows
into Clear Creek just upstream of the project area. Clear Creek flows off the steep valley wall
and under Pioneer Way and the railroad tracks to the confluence with Canyon Creek
(approximately one half mile upstream of the project site). Canyon Creek flows off the steep
valley wall approximately 1.3 miles upstream of the confluence with Clear Creek.

The upper terrace region contributes very little sediment to the Clear Creek basin channels. The
majority of sediment input to the Clear Creek basin channels is from bank erosion in the steep
middle topographic region. Canyon Creek transitions from a steep channel to a low gradient
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channel nearly 2 miles upstream of the UCCMS, so sediment input to the project area from
Canyon Creek is significantly metered and limited. Sediment input from Clear Creek is also
limited due to annual dredging activities at the Troutlodge fish hatchery (located approximately
0.4 mile upstream of the UCCMS at the confluence of Clear Creek and Canyon Creek), at the
historic alluvial fan of Clear Creek as it transitions onto the Puyallup River floodplain. The
majority of sediment input to the project site is likely to come from Squally Creek which is the
smallest of the Clear Creek subbasins, with a drainage area less than one square mile. A small
alluvial fan is located on Squally Creek just upstream of the railroad tracks, which meters
sediment input to the project area.

In general, sediment delivery to the site appears to be metered in two ways: (1) from the
upstream alluvial fans at the valley edge, depositing sediment at the confluences of the
upstream tributaries as they discharge into Clear Creek; and (2) sequestration of sediment
forced by the constriction of the railway. As such, variable deposition will occur on the project
site, but it is unlikely that deposition of large volumes of bed load sediment will occur. Finer
sediments are likely to deposit on the periphery of the floodplain where shear stresses are low,
but this type of sediment accretion will be variable and therefore, unrealistic to quantify.

2.1.3Climate

The following climatological summary is from the Clear/Clarks Creek Basin Plan (Pierce County
2006):

Meteorological variables such (as) snow pack, temperature, precipitation distribution
and the intensity and orientation of the jet stream affect storm drainage and flooding.
The Clear/Clarks Creek Basin is characteristic of the coastal to upland areas of Puget
Sound, with warm, dry summers and cool, wet winters. The Pacific Ocean and the
Cascade Mountains moderates the climate, resulting in mild winters, with most of the
precipitation in the basin falling as rain. The Cascade Mountains tend to shield the area
from colder, arctic air masses, while also increasing the tendency for rainfall.
Approximately 78% of the precipitation in the area falls between October and April.
Mean annual precipitation is 40.7 inches per year (USGS,1999). Typical rain storms of
the region arrive from the west or southwest as large frontal storms and are generally
low in intensity and long in duration (LPWMC, 1992). Average annual snowfall is
approximately 8.7 inches per year (WRCC, 2003). In most parts of western Washington,
floods generally occur in late fall and in winter as a result of prolonged rainstorms.
These floods may be augmented by water from snowmelt if rain falls on snow. The rain-
on-snow floods are usually of short duration. In basins at higher elevations, floods may
occur in the spring as a result of rapid snowmelt. These floods are usually of longer
duration than the winter floods (USGS, 1998).

2.1.4Hydrology

Clear Creek is a left bank tributary to the lower Puyallup River, entering the river at River
Mile 2.6 and draining approximately 12 square miles within the City of Tacoma and the
communities of Midland and Summit, in unincorporated Pierce County. Three main tributaries





enter Clear Creek near the project site. Canyon Creek is a right bank tributary that enters Clear
Creek approximately 2,000 feet upstream of the southern UCCMS boundary. Squally Creek is a
left bank tributary that enters Clear Creek from beneath the railroad tracks approximately
1,000 feet upstream of the southern UCCMS boundary. Swan Creek is also a left bank tributary
that enters Clear Creek approximately 3,500 feet downstream of the northern UCCMS
boundary. Clear, Canyon, Squally, and Swan Creeks are all salmon bearing streams. In addition,
a Troutlodge fish hatchery is present near the confluence of Canyon Creek with Clear Creek.

Water quality within Clear Creek is degraded. According to the Washington State Department
of Ecology 2008 Water Quality Assessment (303[d] list), Clear Creek is a Category 5 water for
high fecal coliform, and a Category 2 water for low dissolved oxygen. Furthermore, Clear Creek
receives runoff from urbanized and agricultural areas, increasing the pollution and sediment
loads carried by the stream. Many areas along Clear Creek, particularly in the lower reaches,
lack an effective riparian corridor, increasing the potential for sediment and toxins to be
washed into the stream with stormwater runoff.

Wetland hydrology is primarily driven by seasonal high groundwater associated with water
levels within Clear Creek. Overbank flooding from Clear Creek occurs in response to large rain
events and contributes surface water to the site during winter months. The side cast mound
adjacent to Clear Creek prevents surface waters from draining back into the channel, with the
exception of a dual culvert through the mound. The high groundwater table, generally flat site,
absence of a meandering channel, and isolation by the side cast mound all contribute to
shallow surface water flooding across vast portions of the site from approximately mid-October
through July. Smaller portions of the site in lower lying areas are flooded year round.

The floodplain contains many flood stages based on Clear Creek flows and backwater
inundation from the Puyallup River. Over 90 percent of the site is frequently inundated as part
of the first flood stage of the floodplain given its low and flat nature. Most of the second tier
flood stage is located offsite to the east and south. A third tier flood stage is located at the
north end of the site along a higher terrace that is only inundated during extreme flood events
associated with backwater from the Puyallup River, such as the 1996 and 2009 floods.

Monitoring wells were installed in 2011 to increase the understanding of seasonal fluctuations
in surface and groundwater levels that will directly affect wetland vegetation growth.
Additionally, a stream water level staff gage was installed at the upstream (southwest) corner
of the site to enable understanding of differences in water levels between the stream and
surface ponding and groundwater across the site, which are important for design of the new
channel and understanding how stream flow will augment groundwater to support wetland
hydrology and vegetation growth. This equipment began collecting water level measurements
in mid-December 2011.

While the monitoring wells and gauge provides useful data for design, a one-dimensional HEC-
RAS model was also developed to forecast potential hydraulic conditions assuming side cast
mound removal and improved floodplain connectivity with the existing and new floodplain
channels. Details of the HEC-RAS model and results are provided in Hydrologic and Hydraulic
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Analysis — Upper Clear Creek Habitat Site (Herrera 2012). In summary, the findings of the
hydrologic and hydraulic analysis report included the following guidelines for design:

eFloodplain inundation for the proposed site occurred for high frequency flows greater than
a higher than average base flow of 20 cubic feet per second (cfs). Inundation of over
90% of the site occurred for flows between the high base flow and 6-month recurrence
flow.

eThe hydraulic control for low flows was due to bedforms downstream of the Gay Road
culverts. Floodplain inundation and depths within the project area for the lower flows
were dependent on this downstream control point combined with onsite channel
geometry.

eFloodplain inundation and depths for flows greater than the 6-month recurrence interval
flow were controlled primarily by the Gay Road culverts and independent of floodplain
modifications such as floodplain grading (excavation) or hummocks (fill). Therefore,
future changes to the floodplain components associated with future design
modifications or future scour/sediment accretion over time will have little-to-no effect
on future high flow (flood) water surface elevations.

eTo support sediment conveyance, the appropriate channel width was 8 feet to 10 feet (on
average) to maintain suitable shear stress compared to the existing channel.

eGrade variability along the channel profile was required to maintain an equal distribution
of floodplain connectivity and provide a variable channel depth for hydraulic and habitat
complexity. A suitable profile is provided in the HEC-RAS model.

A very wide and flat floodplain resulted in shallow flow depths in the first flood stage of the
floodplain. An additional flood stage in the form of a floodplain bench along the new stream
channels was added to the hydraulic model and proposed design to add diversity of hydraulic
depths for fish habitat, plant diversity, and water quality (contact with vegetation). The
average bench depth based on the hydraulic model was established at six inches to target the
onset of inundation of the bench at the summer base low flow of 10 cfs (to maintain hydrology
in the channel during a drought or dry periods), with full inundation of the bench at the high
base flow (20 cfs).

2.1.580ils

According to the Soil Survey of Pierce County Washington (Zulauf 1979), the soils within the
wetland are mapped as Sultan silt loam (42A), Snohomish silty clay loam (39A), and Puyallup
fine sandy loam (31A). The Puyallup-Sultan association consists of nearly level, well drained
and moderately drained soils that formed in alluvium and deposited in floodplains by the
floodwaters of the White and Puyallup Rivers (Zulauf 1979). The Puyallup soils are well drained
and consist of fine sandy loam; whereas Sultan soils are moderately well drained and are
stratified silty clay loam, silt loam, fine sandy loam, and fine sand (Zulauf 1979).

To assist with the Port’s planning and design of the UCCMS, Aspect Consulting conducted a
geotechnical survey in November 2011 (Aspect Consulting 2012). According to the survey,
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there are deposits of what appear to be imported soils throughout the site that range from 0.5
to 8.5 feet below the surface and typically consist of a brown to gray clayey silt. In addition,
deposits of historic soils were identified throughout the site at depths ranging from 2.5 to 8.0
feet below the existing surface and typically consisted of a dark brown peat. The survey also
identified a fine-grain sediment deposit typically associated with a low energy fluvial
depositional environment. This layer consisted of gray silt with scattered interbeds of organic
silt and fine sand that ranged from 2.5 to 15 feet below the existing grade.

As described in the Upper Clear Creek Mitigation Site — Revised Wetland Delineation and
Analysis Report (Grette Associates 2012), the typical soil profiles observed within wetland areas
on the site are 0-4 inches of 7.5YR 3/2 silt loam over a layer 4-16+ inches of 60-70% 10YR 4/1
silt loam with 30-40% 7.5YR 5/6 redox concentrations. Soil profiles within wetland areas met
the F3 hydric soil indicator (depleted matrix) as described in Field Indicators of Hydric Soils in
the United States Version 6.0 (USDA and NRCS 2006).

2.1.6 Plant Communities

The emergent areas within the western and central portions of the wetland are dominated by
infestations of invasive reed canarygrass (Phalaris arundinacea). Emergent areas along the
northern and eastern portions are dominated by meadow foxtail (Alopecurus pratensis), velvet
grass (Holcus lanatus), and field horsetail (Equisetum arvense). This plant community extends
throughout the upland areas of the site as well. The primary distinction between wetland and
upland plant communities along the delineated boundary is a marked increase in thistle
(Cirsium sp.) and a decrease in slough sedge (Carex obnupta). Forested areas are present along
the immediate banks of Clear Creek and the central portion of the wetland. Forested areas are
dominated by mature Pacific willow (Salix lasiandra ssp. lucida) and red osier dogwood (Cornus
sericea), with black cottonwood (Populus balsamifera) also present to the south.

2.1.7Fauna

Several species of wildlife were observed using the site during the reconnaissance, including
song birds, raptors, and small mammals. Songbirds observed at the site include common
yellowthroat (Geothlypis trichas), marsh wren (Cistothorus palustris), song sparrow (Melospiza
melodia), Steller’s jay (Cyanocitta stelleri), barn swallow (Hirundo rustica) and tree swallow
(Tachycineta bicolor). Red-tailed hawk (Buteo jamaicensis) were also observed at the site.
Signs of small mammals were observed indicating use of the site by raccoon (Procyon lotor) and
coyote (Canis latrans). In addition, great blue heron (Ardea herodias) were observed flying over
and near the property, apparently transiting to and from a colony located west of the site.

The Washington State Department of Fish and Wildlife (WDFW) SalmonScape website was
reviewed to identify salmonid utilization of Clear Creek near the UCCMS (WDFW 2012).
According to SalmonScape data, five species of salmon utilize Clear Creek (Table 1). The
Puyallup Tribe’s 2010-2011 Annual Salmon, Steelhead and Bull Trout Report was also reviewed
for species presence in the Clear Creek drainage (Marks et al. 2011). In addition to the
salmonid species documented by WDFW, bull trout and cutthroat trout are also documented in
Clear Creek and its tributaries by the Tribe.





Table 1. Salmonid utilization of Clear Creek

Common Name

Scientific Name

Presence

Winter Steelhead Trout

Oncorhynchus mykiss

Presence Presumed

Coho Oncorhynchus kisutch Known Spawning
Fall Chum Oncorhynchus keta Documented Present
Pink Oncorhynchus gorbuscha Documented Present
Fall Chinook Oncorhynchus tshawytscha Documented Present
Cutthroat Trout Oncorhynchus clarki Documented Present
Bull Trout Salvelinus confluentes Documented Present

Habitat conditions within Clear Creek are degraded. Except for the existing habitat
restoration/mitigation sites mentioned above, many reaches along lower Clear Creek are
devoid of effective riparian buffers, contributing to higher water temperatures and lower
dissolved oxygen in the creek and lower habitat complexity along the channel corridor. In
addition, the creek is channelized along the railroad tracks along much of its length below its
confluence with Canyon Creek. This channelization has restricted or eliminated many natural
processes along the creek, such as gravel input and organization, large woody debris
recruitment, and riparian development. An anadromous fish blockage in the form of a concrete
diversion dam is present at River Mile 1.9 (immediately upstream of the confluence with
Canyon Creek) (Marks et al. 2011).

The lower Clear Creek drainage contains several, relatively large habitat improvement project
sites in the vicinity of the UCCMS. Approximately 1,000 feet downstream, the WA State
Department of Transportation (“WSDOT"”) constructed a habitat site in 2010 on the right bank
of Clear Creek, adjacent to River Road. This 5 acre advance compensation site was constructed
by WSDOT to provide mitigation for several transportation-related projects in the vicinity of the
I-5 crossing over the Puyallup River. The site contains off-channel stream and wetland habitat
and flood storage, as well as dense, native riparian buffers.

The City of Tacoma constructed the Swan Creek Habitat Site in 2001. Construction on this 12
acre site along Swan Creek near its confluence with Clear Creek improved fish passage through
the lower reaches of Swan Creek, reduced invasive species colonization in wetlands and
riparian areas, and improved the riparian corridors along the creek and wetlands on the site.
This site now provides quality rearing habitat for juvenile salmonids in the Clear Creek subbasin.

The Port of Tacoma constructed a habitat complex along lower Clear Creek, known as the Clear
Creek Habitat Improvement Project, Phases | and Il. Phase | was constructed in 1998 and Phase
Il was constructed in 2004. These pond/wetland complexes total approximately 12 acres and
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provide off-channel rearing and refuge habitat to a number of fish and wildlife species, as well
as restored riparian vegetation and in-stream habitat features.

2.2Extent of Jurisdictional Waters of the U.S.

Grette Associates conducted a wetland delineation on the UCCMS in June 2011 and March
2012 (Grette Associates 2012). One wetland was delineated (Wetland A), and the flagged
boundary was surveyed (Sheets SV2.1 through SV2.17). The wetland covers approximately
27.73 acres® of the Port’s UCCMS, and approximately 43.1 acres total.

Wetland A covers much of the southern and western portions of the site, with uplands to the
north and east. The wetland areas to the north within the UCCMS are primarily emergent, with
forested and scrub-shrub communities dominating to the south. For the purposes of this
document, the wetland was rated as a Category | wetland using Ecology’s Washington State
Wetlands Rating System for Western Washington — Revised (Hruby 2004). The wetland
contains both slope and riverine hydrogeomorphic classes and was therefore rated as riverine
in accordance with the rating system. The Cowardin classification of the wetland is Palustrine
Emergent/Forested Seasonally Flooded/Saturated Wetland (PEM/PFO) (Cowardin et al. 1979).

In addition Clear Creek, a Type Il water, was identified and delineated along the west boundary
of the UCCMS (Grette Associates 2012). Clear Creek extends approximately 1,805 feet along
the toe of the railroad tracks, flowing from south to north. Approximately 0.78 acre of Clear
Creek channel is located on the UCCMS.

2.3Impacts to Jurisdictional Waters of the U.S.

As a result of constructing the UCCMS, approximately 28.72 acres of on-site degraded wetlands
and 0.75 acre of degraded stream channel will be affected. Within the EPA Settlement Area,
approximately 4.08 acres of on-site wetland will be restored and 0.33 acres of forested wetland
will be enhanced. Within the Port’s Advanced Mitigation Area, approximately 10.13 acres of
wetland will be restored and 10.97 acres of forested wetland will be enhanced. Forested
wetland will be enhanced through the reestablishment of a natural hydrologic regime on the
site with the realighnment floodplain channels and the removal of the side cast mound.
Temporary impacts to restored areas will result from clearing and grading activities during site
construction, including invasive vegetation removal, channel excavation, hummock
construction, and installation of habitat structures (i.e., large wood and snags).

Impacts to the existing on-site wetlands will predominantly be short-term temporary in nature.
Most of the wetland vegetation to be disturbed is a near monoculture of invasive emergent
vegetation. Once construction activities are complete and the wetland is replanted, emergent
vegetation function will return within one to two growing seasons of disturbance (depending
on construction phasing). Permanent impacts to emergent and forested wetlands on the site
will comprise 2.17 acres, and will be in the form of conversion to open water wetland

! In the delineation report prepared by Grette Associates (2012), the acreage of Wetland A was reported as
approximately 28.8 acres. Upon further land survey and design, the actual acreage of Wetland A within the
UCCMS was determined to be approximately 28.72 acres.
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(floodplain ponds, 0.82 acres) and stream channel habitat (1.35 acres). All of the open water
conversion related to pond construction will be in the Port’s Advanced Mitigation Area. Of the
stream channel habitat conversion (1.35 acres), 0.98 acre will occur within the EPA Settlement
Area and 0.37 acre will occur within the Port’s Advanced Mitigation Area.

Impacts to stream channel habitat will also be short-term temporary. The new stream channels
and ponds will be excavated on the site prior to connecting them to the existing channel.
Constructing these channels in isolation of the existing channel will minimize impacts to the
existing channel. Short-term temporary impacts may occur during excavation of channel bank
for connection of the new stream channel to the existing channel, stream flow diversion
(installation of wood deflector structures) into the new channel, and construction of the habitat
features (large wood, alcoves) on the right bank of the existing channel. These construction
activities may result in short term increased turbidity, however best management practices
(BMPs) will be employed to minimize turbidity. Flow reduction in the existing channel
downstream of the diversion structures will be permanent.

2.4Mitigation Required to Offset Impacts

As discussed above, the mitigation actions proposed at the UCCMS will result in both short-
term temporary and permanent impacts to existing jurisdictional Waters of the U.S. Wetland
impacts will include disturbances to primarily invasive emergent vegetation. These impacts will
be mitigated for by replanting the disturbed areas with emergent, scrub-shrub and forested
wetland vegetation. The resulting diverse wetland vegetation community will provide
substantially higher levels of function than the existing degraded wetland. Furthermore, the
functions affected by construction activities will be replaced within one to two growing seasons
by the planting of emergent vegetation. Based on these short-term temporary impacts and the
overall increase in function expected, no compensatory mitigation is required for these impacts
(Ecology, Corps, EPA 2006).

Permanent impacts to the existing wetlands will be in the form of conversion of approximately
2.17 acres of emergent and forested wetland into open water ponds and stream channel.
While this conversion reduces the overall acreage of existing vegetated wetland on the site, the
result will be an overall increase in wetland and stream habitat function at the UCCMS.
Restoration of the wetland/floodplain interactions at the site, along with the increase in
hydraulic and hydrologic functions within the stream channel and the floodplain, will
compensate for the reduction in wetland function. Furthermore, the minimal reduction in
function resulting from the conversion will be compensated for within one to two growing
seasons after construction. The topographic complexity restored by the project will spread
flood waters over a greater area of the UCCMS than the existing stream and wetland floodplain
achieved. As wetland function will be increased on the UCCMS within one to two growing
seasons after construction, no compensatory mitigation is required for these impacts (Ecology
et al. 2006).

Stream channel impacts will also be short-term temporary in nature. Construction of the new
stream channels and habitat complexity (large wood, alcoves) on the existing channel will
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greatly improve in-stream habitat function, hydraulic and hydrologic processes, and floodplain
connectivity and complexity. These floodplain functions will be improved immediately upon full
diversion of the stream flow into the new channel. Restoration of these functions will
compensate for any short term temporary impacts that may occur to the existing stream
channel, and no additional compensatory mitigation is required.

3.0FLOODPLAIN ECOSYSTEM RESTORATION DESIGN

The following sections describe the design and construction elements utilized in creating the
UCCMS, and details the performance targets, standards, and success criteria that will be used
to document success of the UCCMS.

3.1Guiding Principals

The Port’s UCCMS is located on a site that formerly conveyed Clear Creek in a meandering path
north toward the Puyallup River. In the early 1900’s, the creek channel was diverted into a
straightened, artificial channel located along the toe of the railroad tracks. The remainder of
the floodplain in the north half of the property was filled or plowed level, including the former
Clear Creek channel, and used for agriculture. This development eliminated many of the
natural floodplain features and processes that were present, and disconnected the stream
channel from the adjacent wetland and riparian habitats. Floodplain functions that were
eliminated include flood water storage and flow desynchronization, habitat diversity and
structure, riparian vegetation diversity and structure, and large woody debris recruitment. The
upland and emergent wetland portions of the site currently consist of a near monoculture of
invasive vegetation consisting primarily of reed canarygrass.

Undeveloped third and fourth order streams in the Puget Sound Lowlands contain various
physical features that provide hydraulic and structural complexity to in-stream and floodplain
habitats. These features include large woody debris, hummocks, boulders, and standing snags.
This complexity promotes processes that create diverse habitats for numerous plant,
vertebrate, and invertebrate species assemblages.

At the UCCMS, this hydraulic and structural complexity will be restored by the reestablishment
of a meandering Clear Creek channel and back channel through the site, the creation of diverse
microtopography and habitat features through the installation of ponds, hummocks, large
woody debris, and snags, and the planting of a diverse array of native wetland and upland plant
communities within the restored stream channel and floodplain terraces (Sheets G0.2 and L3.1
through L3.17). These features will allow for the restoration of the Clear Creek floodplain,
including biogeochemical functioning, increased native vegetation diversity and structure, and
enhanced faunal habitat and support.

3.2Design Criteria

As discussed above, the increase in floodplain function and complexity will be accomplished
primarily through the addition of topographic and plant community design features. These
features include floodplain channel and bench, backwater channel, sediment transport, diverse
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plant communities, forested riparian buffer, floodplain ponds, hummocks, and large wood
structures. The criteria and considerations used to design these features are described below.

3.2.1Floodplain Channel and Bench Design

The proposed design includes several floodplain channels including a main channel; short
segment of side channel off the main channel; secondary overflow/backwater channel; and two
pond outlet channels. The network of multiple channels is intended to maximize fish habitat
potential on the site, provide habitat complexity, and mimic historic conditions.

The alignments of the channels contain meanders that resemble naturally occurring streams
which also functions to provide additional channel length and habitat area for fish. The
alignment of the outlet channel from the southeast pond and the downstream segment of main
channel generally resemble the inferred historic channel alignment based on historic aerial
photograph analysis presented in the Revised Wetland Delineation and Analysis Report — Upper
Clear Creek Mitigation Site (Grette Associates, 2012). However, the alignment has been
adjusted to provide buffer area between the stream channel and surrounding properties. The
main channel inlet location (i.e., deflection point from existing ditched channel) was driven
largely by the southern property boundary. The alignment of the main channel and side
channel through the existing forested wetland was chosen based on naturally occurring
depressions and avoidance of existing mature trees. The alignment of the secondary
overflow/backwater channel was chosen to avoid impact to existing forested wetlands and to
improve riverine wetland functions.

Hydraulic modeling was conducted to determine the optimal dimensions of the floodplain
channels and adjacent bench habitats of which the results are presented in the Hydrologic and
Hydraulic Analysis — Upper Clear Creek Habitat Site (Herrera 2012). During modeling of various
channel dimensions, the channel width was modified to provide more flow depth complexity
including a deeper main channel and shallower floodplain bench habitat with diverse
inundation levels at various seasonal base flow rates. The width of the floodplain channels
range between approximately 8 and 10 feet to maintain sediment conveyance and sustain
channel geometries with flow depths of approximately 1to 2.5 feet deep under low-flow
conditions. The benches are approximately a half-foot lower in elevation than the surrounding
wetland floodplain grades with the intent of becoming inundated during the average annual
flow rate, but only partially inundated during summer low base flow conditions. The width and
locations of the shallower benches is varied through the site with maximum widths ranging
between 10 and 50 feet. On average, maximum bench width is approximately 20 feet.

The proposed channel dimensions are designed to maintain flow velocities of 0.5 to 1.0 feet per
second and shear stress of 0.03 to 0.1 pounds per square foot. The desirable flow velocity and
shear stress ranges were carefully considered to provide an initial channel geometry that is
relatively stable. The intent of the project is not to establish a reinforced or permanent channel,
but rather to provide a relatively stable geometry over the short-term to medium-term to allow
the floodplain vegetation to establish, and allowing for the floodplain to morph naturally over
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time at the project site. With expansion of the channel into the floodplain, it is inevitable that
the channel will lengthen and the gradient will be reduced.

3.2.2Alcove and Micro-Depression Design

Alcoves of two different sizes (small and large) will be constructed along the main floodplain
channel within the EPA Settlement Area and along the right bank of the existing Clear Creek
channel (see Table 2, Sheet L2.4, L2.5, L2.8). The large alcoves (backwater) will be located on
outer meander bends directly downstream of a LWD meander roughening structure which will
function to help prevent the opening of the alcove from silting in. The size and orientation of
the large alcoves will resemble a historic channel. The width, depth, and side slopes of the large
alcoves will be similar to the main floodplain channel and the orientation of the alcove will
angle back in the opposite direction of flow in the main channel.

Table 2. Alcove and micro-depression swale design details?

Habitat Type EPA Port Total Dimension Area
Settlement Advanced Quantity (approximate) (approximate)
Area Mitigation
Area
Alcove -small 3 9° 12 30-40 ft long x 200-450 SF
10 ft wide
(max)
Alcove-large 3 3 30-40 ft long x 8 300-550 SF
ft wide
Micro-depression 7 7 50-75 ft long x 800-2000 SF
8-20 ft wide

! Final location of features to be determined in the field during construction by the Port’s representative.
? Alcoves within the Port Advanced Mitigation Area are located along the existing Clear Creek channel to remain.

The small alcoves will be located adjacent to relatively straight segments of the channel and will
resemble an enlargement of the channel. LWD mid-channel and bank roughening structures
will be constructed adjacent to small alcoves which will function to help prevent the alcove
from silting in. The depth and side slopes of the small alcoves will be similar to the main
floodplain channel or existing Clear Creek channel.

Shallow, micro-depression swales will be constructed within the EPA settlement area to provide
additional topographic complexity on the site (Table 2). The swales will be approximately 75
feet in length, vary in width, and slope toward and connect directly to the floodplain channel or
an adjacent channel bench.

3.2.3Existing Channel Flow Diversion, Backwater Conditions, and Improvements

Two large wood channel deflector structures will be installed in the existing channel to function
as partial blockages that divert approximately 80 percent of base flow into the new main
floodplain channel while maintaining some flow in the existing channel. The structures are
designed to provide robust flow splitting that mimics a stable beaver dam complex. These two
structures are each designed as a complex “jumble” of logs that will create a rough flow path at

15





low flow, but less impedance of flow for higher events, thereby optimizing the flood
conveyance capacity through the existing channel, new channels, and adjacent floodplain area.
The second deflector structure was positioned to deflect as much flow into the floodplain while
also maintaining some flow in the existing channel.

In addition to flow that will pass through the large wood channel deflector structures, existing
backwater effects indicate that surface water will be maintained in the existing channel year
round to support fish habitat. Based on downstream survey, a hydraulic control is located
approximately 300 feet downstream of Gay Road within the Clear Creek channel that is a result
of a flat downstream channel segment with bedforms that control low flow water surface
elevations. The backwater caused by this streambed control extends into approximately the
lower half of the project site under low flow conditions. In addition, groundwater input to the
existing channel under existing and proposed conditions from the adjacent hillside and
hyporheic flow from the floodplain would provide a source of water for the channel, preventing
stagnation.

The existing Clear Creek channel is degraded because its dimensions do not resemble natural
conditions which are attributed to a generally straight alignment, trapezoidal dimension, and
high banks. The left (west) bank is contiguous with the adjacent railroad embankment and the
right bank is elevated due to past side casting of dredged material from the channel. However,
the existing channel provides some high quality habitat functions for fish including dense,
native shrub and tree canopy cover along most of the left bank. Therefore, with proposed
improvements, the existing Clear Creek channel will be maintained to provide additional year-
round habitat for fish functioning as a low-flow, high-flow, and backwater channel.

Several habitat improvements are proposed along the right bank of the existing Clear Creek
channel including:
eRemoval of the side cast mound along the upper banks
eConstruction of several alcoves of varying dimensions that mimic more of a naturally
meandering bank
e|nstallation of several large wood bank roughening structures
eRevegetation of the right bank with native emergent, shrub, and tree plantings.

3.2.4Sediment Transport and Erosion/Accretion

Sediment will be managed by natural processes encouraged as part of the proposed holistic
design for this project. The channel will not be fixed in one place. The channel will be able to
erode banks and meander and form bars over time, moderating and managing the transport of
sediment through the site.

There is no intention to manage sediment accretion on the site. Rather, the site is designed to
accommodate sediment accretion. Sediment deposition (with corresponding scour) will form
desired microtopographic features over time. Deposition will occur in both the channel and
floodplain. Sediment delivery to the site appears to be metered from the upstream alluvial fans
at the valley edge, deposition at the confluences of the upstream tributaries as they discharge
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into Clear Creek, and sequestration of sediment forced by the constriction of the railway. As
such, deposition will occur (and it will be variable), but it is unlikely that large volumes of
sediment will be deposited at one time. What sediment does deposit should not be sufficient
guantities to stress proposed vegetative communities or initiate large-scale invasive species
colonization. The design includes features such as varying bed topography, large wood
structures, and benches that will encourage deposition in multiple areas, but these are targeted
and the vegetative communities planned in these areas are adaptable to disturbance.

Sediment deposition is expected on streamside benches and broad wetland floodplain amongst
hummocks. In these areas, planned vegetation includes tree and shrub species that are better
adapted to floodplain conditions and gradual accumulations of sediment (e.g., black
cottonwood, alder, willows, etc.).

Furthermore, native vegetation cover across the site will be monitored and maintained for a
minimum of 10 years with the objective of establishing dense cover of native species and
controlling cover of invasive vegetation. Sediment accretion patterns and depth will be used to
inform replanting decisions (e.g., species and density), if necessary, during maintenance and
contingency actions (see Section 5.1.2.2 Sediment Accretion Monitoring and Replanting, and
Tables 4 and 5). Toward the end of the monitoring period, we expect that shade conditions
from native cover will prevent reed canarygrass growth on areas of accumulated sediment.

3.2.5Plant Communities

The existing plant community at the UCCMS is dominated by a near monoculture of invasive
vegetation. The proposed mitigation actions at the site include the removal of the invasive
vegetation, and the installation of native vegetation communities.

3.2.5.1Reed Canary Grass Removal from Wetland Floodplain

Extensive portions of the wetland floodplain are dominated by invasive reed canarygrass.
Within these areas, the primary method of eradication involves lowering the ground surface to
remove soil containing the bulk root mass of reed canarygrass. The removed soil containing
reed canarygrass roots will be disposed off-site. The ideal depth for removal of the bulk mass
of roots is 18 inches. However, in most areas, a depth of 12 inches is proposed for removal,
which was determined based on hydraulic modeling analyses to maintain higher elevation
wetland zones that will not be inundated year-round. Excavation to a depth of 18 inches in all
areas dominated by reed canarygrass would result in excessive flooding conditions during high
base flow events and a reduction in variability of flooding conditions across the site which limits
the ability to support diverse wetland vegetation communities. However, removal of 18 inches
is planned wherever possible such as along the proposed channels, adjacent lower elevation
bench habitats, ponds, and areas currently not inundated for most of the year based on well
data.

In addition to removal of soils containing reed canarygrass roots, several additional measures

are planned to prevent colonization of reed canarygrass after construction including mowing
and herbicide pre-treatment applications, dense planting, and post-construction monitoring,
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mowing, and spot herbicide applications (see Section 3.4.3.7 Weed Control and Management
and Section 5.1.2.1 Invasive Vegetation Control).

3.2.5.2Floodplain Wetland Plant Communities

The intent of the proposed planting plan is to establish a variety of native plant communities
within the restored mosaic floodplain wetland on the UCCMS (see Section 3.4.4 Planting Plan
and Sheets L3.1 through L3.17). The restored and created wetland areas will have a mix of
hydrologic and microtopographic conditions, including channel benches, mosaic wetland that
includes upland hummocks, and pond side-slopes. To compliment these different habitats and
provide vegetative diversity and structure, a variety of native species were selected that will
thrive in the assorted conditions that span the site.

As discussed above in Section 3.2.1 Floodplain Channel and Bench Design, the stream channel
will contain benches that are approximately 0.5 feet lower than the surrounding floodplain.
These benches will be inundated during the average annual flow, but only partially inundated
during summer base flows. Native emergent vegetation adapted to seasonal inundation and
flowing water will be planted on these benches. This vegetation will help stabilize the benches,
while also promoting sediment retention and providing important habitat for fish and
macroinvertebrate species.

Similarly, the vegetation planted around the edges of the ponds will be a mix of native shrub
and emergent vegetation that is adapted to shallow inundation. This overhanging vegetation
will provide thermal regulation, fish refuge from predators, input of macroinvertebrate prey
items, and detrital input.

The surrounding floodplain wetlands will contain a mix of native coniferous and deciduous tree
and shrub vegetation. The species planted in this area will be adapted to extended periods of
inundation as well as shallow groundwater. These species (e.g., will, alder, cottonwood) will
also be able to withstand varying degrees of sediment accretion, which is expected to occur in
various areas of the site during flood events. Furthermore, a mix of tree and shrub species
adapted to drier conditions will be planted on the tops of the hummocks scattered throughout
the floodplain wetland (Sheet G0.2). These species will add structural and species diversity to
the wetland, providing habitat for a wider range of fauna.

3.2.5.3Forested Riparian Buffer Plant Community

The forested riparian buffer to be planted on the UCCMS will serve to protect the stream and
floodplain wetland, while also providing upland habitat to a variety of species. The buffer will
be planted with a mix of coniferous and deciduous trees and shrubs that are native to
functioning riparian and wetland buffers throughout the Puget Sound Lowlands. This densely
planted vegetation will screen the floodplain from surrounding land uses, trap and filter
sediment from stormwater runoff, and provide habitat to various birds, mammals and insects.
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3.2.6Constructed Floodplain Ponds

The profile of floodplain channels will be modified to improve hydraulic complexity and provide
variability in the flow depths. However, in addition, two ponds were designed on the southern
portion of the site to provide more variability in hydraulic depth and habitat complexity (e.g.,
amphibian and fish habitat) given the shallow nature of the floodplain and channels (Sheets
L2.1, 2.4, 2.15 and 2.17). The ponds are anticipated to collect surface water during large flood
events. Each pond has an outlet channel that connects to downstream active flow channels.
The outlet channels will prevent fish stranding during periods of low flow and provide access to
the ponds for fish rearing.

The ponds were designed to mimic oxbow lakes, which were historically common on the
historic Puyallup River floodplain. There would be three types of potential oxbow lakes: very
small ponds due to historic Clear Creek channels, medium sized ponds due to Puyallup River
side channel signatures, or larger ponds due to main channel Puyallup River signatures. There
are very few analogs of oxbow lakes in the surrounding project area due to the highly disturbed
(agriculture and urbanization) condition of the floodplain. Three highly disturbed oxbow lake
signatures were observed on the left bank Puyallup River floodplain:

1.Clear Creek basin — west of Chief Leschi High School property (west of 48" Street East
ROW) approximately 1.2 miles southeast of the site. The signature includes a right and
left bank meander on either side of the railroad tracks. Pioneer Way and the tracks
have disturbed and masked the radius of the pond, which was estimated at
approximately 150 feet. The width ranges from 60 to 80 feet and the length is about
350 feet. Given the size and radius, it is likely a Puyallup River side channel imprint.

2.Clarks Creek basin — approximately 3.3 miles southeast of the site near the Washington
State University Puyallup Research and Extension Center at the intersection of Pioneer
Way E. and Fruitdale Avenue E. The oxbow lake imprint is large and a radius is not
distinguishable. This pond is likely a main channel Puyallup River imprint with
approximate dimensions of 900 feet long by 150 feet wide.

3.Clarks Creek basin — approximately 3.8 miles southeast of the site near at De Coursey Park
(7th Avenue SW and 18" Street SW). Approximate dimensions are 700 feet long by 70
feet wide.

A large oxbow lake comparable to a main stem Puyallup River imprint such as the second
oxbow example described above would not be appropriate given the size of the project site. A
smaller oxbow lake is more appropriate for the site similar to the first oxbow imprint (Puyallup
River side channel imprint) described above. The pond shapes designed for the project site are
variable in form, characteristic of the oxbow examples presented. The design dimensions of
the ponds include a maximum bottom width of approximately 50 to 65 feet, depth of
approximately 3 to 4 feet, radius of 120 to 150 feet, and a length of approximately 200 to 300
feet. The outer dimensions are also based on how the ponds fit in the context of the site and
surrounding hummocks, channels, and existing native vegetation to be preserved.
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3.2.6Hummocks Design

The hummock design for the site is related to the quantity of conifer trees that each hummock
can support. The design includes two hummock shapes (round and oblong) of three different
sizes (small, medium and large) (Table 3 and Sheets L2.1, 2.4-2.12, 2.15). The hummocks
support varying quantities of conifer trees based on the size of the hummock, assuming trees
are spaced 10-12 feet on-center (Table 3). The design also assumes no conifers would be
planted on the outer 10 feet of each hummock, as this zone could be too wet for conifers
(particularly on the southern portion of the site where wetter conditions are modeled).

The hummocks were also sized to adequately anchor large wood structures. Between zero and
three wood structures are proposed per hummock depending on the size of the hummock.
One to two structures per hummock are typical. Each structure consists of two crossing logs
with rootwads attached.
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Table 3. Hummock design details

Number
of
Conifer
Port Inner Area for Trees
EPA Advanced Outer Inner Conifer Tree (10-12
Settlement Mitigation  Total Dimension Outer Area Dimension Planting feet on
Hummock Area Area Quantity (approximate) (approximate) (approximate) (approximate) center)
Small-oblong 4 8 12 35 ft x 50 ft 1,288 SF 15 ft x 30 ft 285 SF 3
Medium-round 8 11 19 42 ft diameter 1,700 SF 23 ft diameter 500 SF 6
Medium-oblong 5 5 10 58 ft x 36 ft 1,700 SF 36 ft x 16 ft 500 SF 6
Large-round 1 1 2 55 ft diameter 2,500 SF 34 ft diameter 1,000 SF 12
Large-oblong 2 7 78 ft x 40 ft 2,500 SF 55 ft x 20 ft 1,000 SF 12
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The position of the hummocks is related to the position of the large wood structures, which
face toward the direction of anticipated flood flows. In addition, oblong shaped hummocks are
typically orientated parallel to the direction of stream flow. Over time, natural channel
migration and erosion processes are anticipated to change the dimensions and alignment of the
proposed hummocks. However, to allow for establishment of planned vegetation communities
and instream habitat, some of the hummocks are strategically positioned along the channels
and within the floodplain to minimize short-circuiting of channel length due to avulsion.

The hummocks are designed at a height of 2.5 feet above the surrounding wetland floodplain
elevations. Each hummock has 3:1 (horizontal : vertical) side slopes up to a height of 2 feet.
The tops of the hummocks are gently sloped and crowned to a maximum height of 2.5 feet.
The height of the hummocks will prevent flooding during the 6-month recurrence flow.

One very important aspect to the design of the floodplain wetland ecosystem at the UCCMS, is
thin integration of the hummocks into the overall wetland restoration concept at the site.
Upland hummocks, such as those designed for this site, play an important role in natural
floodplain wetlands throughout the Puget Sound Lowlands by providing habitat complexity.
The varied elevation ranges created by the hummocks provide habitat for different species of
fauna, from macroinvertebrates and amphibians to birds and small mammals. In addition, the
elevation differences create a range of hydrologic conditions across the hummock, providing for
a diverse range of vegetation. The functions are integral to the overall function of the
floodplain wetland ecosystem.

It should be clear that the tops of many of these hummocks, while anticipated to be too dry to
develop wetland characteristics, function as a part of a wetland mosaic system and as such are
to be considered wetland (Corps 2010).

3.2.7Large Wood Structures

Several large wood structures are proposed across the site including in-channel and floodplain
structures. In-channel deflector structures will be installed in the existing channel to divert
flows into the new floodplain channels as presented previously. Instream meander roughening
structures, channel roughening structures, and bank roughening structures are intended to
provide habitat complexity. Each of these structures contains rootwads within the channel
exposed to flow. Over time, scour around these structures is anticipated to form pools thereby
enhancing instream rearing and refuge habitat for juveniles and adult fish. The design profile of
main floodplain channel was modified to improve hydraulic complexity and provide variability
in the flow depths by installing large wood grade control structures (i.e., high spots) to the base
of the channel. These structures also support flooding within adjacent floodplain wetlands.

Structures within the floodplain will include wetland roughening structures and hummock
roughening structures. These structures will provide floodplain roughening to increase
hydraulic residence and support hydraulic complexity and the natural formation of topographic
complexity.
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Final location and orientation of hummocks and associated large wood structures will be done
in the field during construction, as directed by the Port’s project engineer and scientist.

3.3Design/Shape Uncertainties

The current site plan is provided on Sheet G0.2. Several property use uncertainties currently
exist at this level of design. The current design is based on the following property use
assumptions and this design, mostly the boundaries of the design for the wetland creation and
buffer, are expected to change based on resolution of these uncertainties. The amount of
wetland creation for the EPA Settlement Area will be the same size (7.56 acres) and the
forested riparian buffer (4 acres) will remain the same size, however, the shape and/or location
of the wetland creation and/or the wetland buffer may be different.

eGay Road Right-of-way (ROW)/Easement Discrepancy — The current ROW is shown on the
Port’s property along Gay Road, however, the existing road is actually located off of the
Port property along the property boundary (Sheet SV1.0). Resolution to this uncertainty
may alter the usable portion of land along Gay Road, however, any reduction in square
footage of the buffer and/or wetland as a result of the ROW resolution would be
replaced in a different area of the site.

eDrainage District 10 Ditch Use/Easement — The Port has attempted to contact
commissioners and members of the Drainage District 10 to discuss the project plans,
however, there are no active members of the drainage district and Pierce County does
not intend to dissolve the drainage district or assume the drainage district’s
responsibilities. Therefore, the Port will proceed with the project without engagement
from the drainage district. Pierce County will review the project plans through the
normal permitting process. The UCCMS is on Port-owned property and once
constructed, will be protected from future activities through a property deed restriction
or a conservation easement.

eAvailable land based on additional purchase — The Port may attempt to purchase
additional land in the corner of Clear Creek and Gay Road and/or a small sliver of land
along the eastern boundary of the site (Sheet SV1.0). If available, more wetland area
would be created or enhanced and the location of the wetland buffer might change
slightly to better utilize the entire site.

eAvailable land based on life estate — Additional land (southern house and barn area) may
be available for wetland/buffer creation as part of the UCCMS. If available, more
wetland area would be created and the location of the forested buffer would change to
better utilize the entire site.

3.4Design Details

3.4.10verall Project Targets

The purpose of the project is to restore a functioning floodplain ecosystem within the Port’s
UCCMS. This includes reintroduction of the Clear Creek channel, back channels, and ponds
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through the site; reestablishment of the connections between the stream and the surrounding
floodplain wetlands; and restoration and creation of a forested mosaic wetland and forested
buffer. The overall targets (goals) of this mitigation action are summarized as follows:

1.Restore hydrologic connections between the channel system and floodplain;
2.Restore in-channel and floodplain hydraulic complexity;

3.Restore topographic complexity to support varied hydrologic regimes;

4.Improve water quality by increasing flood residence time and floodplain complexity;
5.Create/ restore functioning mosaic floodplain wetland;

6.Restore functioning forested wetland buffer;

7.Establish a diverse and structurally complex ecosystem with attributes important to
several classes of faunal species.

3.4.2Project Targets, Standards and Success Criteria

Project targets, standards and success criteria provide a clear means of evaluating the success
of the site in meeting the overall purpose of the mitigation action. The following project
targets, standards and success criteria have been developed to reflect the overall purpose of
the UCCMS as described in Section 1.2. Guidance from Wetland Mitigation in Washington State
— Part 2: Developing Mitigation Plans (Version 1) (Ecology, et al. 2006) was used to develop
many of the success criteria used in this document.

As stated in Section 1.1, there are three distinct mitigation areas within the overall UCCMS: the
EPA Settlement Area, the Fisheries Enhancement Project Area, and the Port’s Advanced
Mitigation Area. To reflect this partitioning of the UCCMS, the project targets, standards and
success criteria have been broken out by area, with the EPA Settlement and Fisheries
Enhancement Project areas combined in Table 4, and the Port’s Advanced Mitigation Area in
Table 5.

The Port will prepare two separate monitoring reports, one for the EPA Settlement Area and
Fisheries Enhancement Project Area, and the second for the Port’s Advanced Mitigation Area.
Alternatively, the Port may elect to prepare one monitoring report that addresses all three
mitigation areas.
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Table 4. EPA Settlement Area and Fisheries Enhancement Project Summary of Project Targets, Standards and Success Criteria

POTENTIAL
ADAPTIVE
WATERS/ FINAL MANAGEMENT /
WETLAND PROJECT MEASUREMENT YEARS SUCCESS CONTINGENCY
FUNCTION TARGETS PROJECT STANDARDS METHODS MONITORED CRITERIA MEASURES
HYDROLOGIC Target 1. Standard A. Promote Measurement: As- Year 0 (as-built Excavate and N/A — complete
/HYDRAULIC Restore flooding of wetlands built survey. survey) remove soil specified grading.
hydrologic during high flows by according to

connections
between the
channel
system

and floodplain

excavating and removing
existing right bank side
cast mound to match
adjacent wetland
floodplain grades.

project plans
and

specifications.
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Standard B. Excavate
3,400 linear feet total of
floodplain channels.

Measurement: As-
built survey.

Continuously
monitor surface
water depth at a
representative
location in the
channel via a well or
a stream gauge
fitted with a water
level recorder.

Years O (as-
built), 1, 3, 5, 10

Excavate
approximately
6- to 10-foot
wide low-flow
channels with
1:1 (horizontal-
to-vertical) side
slopes according
to project plans
and
specifications.

The main
floodplain
channel will be
inundated by
surface water,
ponded, and/or
have soils
saturated to the
surface
approximately
year-round.

N/A — complete
specified grading.
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Standard C. Create a
minimum of 0.3 acres of
channel benches along
the new floodplain
channels to provide
varied inundation levels
during base flows.

Measurements: As-
built survey after
each phase of
construction.
Acreage of channel
bench areas will be
tallied.

Continuously
monitor surface
water depth on a
representative
channel bench via a
well or a stream
gauge fitted with a
water level
recorder.

Years O (as-
built), 1, 3, 5, 10

Create a
minimum of 0.3
acres of channel
benches at
elevations that
are
approximately 6
inches lower
than the
adjacent
floodplain.

The channel
bench will be
inundated by
surface water
and/or have
soils saturated
to the surface
for
approximately
>25% (91 days)
of the year.

N/A — complete
specified
construction.

Standard D. Install 3
complex LWD grade
control structures in the
bed of floodplain
channels to manipulate
and maintain suitable
longitudinal profile that
supports inundation of
the benches and
surrounding floodplain.

Measurement: As-
built survey.

Photograph and
document
presence/location of
representative
grade control
structure.

Years O (as-
built), 1, 3, 5, 10

Construct
according to
project plans
and
specifications.

N/A — complete
specified
installation.
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Target 2.
Restore in-
channel and
floodplain
hydraulic and
topographic
complexity
that support
varied
hydrologic
regimes.

Standard A. Grade a
minimum 20 hummocks
and install a variety of
LWD structures including
minimum 22 bank
roughening structures, 4
channel roughening
structures, 29 hummock
roughening structures, 16
wetland roughening
structures, 3 instream
meander roughening
structures, and 3 grade
control structures.

Measurement:
As-built survey.

Photograph and
measure dimensions
(short and long axes
length) of
representative
hummocks.

Photograph and
document
presence/location of
representative LWD
structure types.

Years O (as-
built), 1, 3, 5, 10

Grade
hummocks and
install logs and
backfill material
according to
project plans
and
specifications.

N/A — complete
specified grading
and installation.

Standard B. Excavate a
minimum of 3 large
alcoves and 3 small
alcoves along the main
floodplain channel.

Measurement:
As-built survey.

Monitor surface
water depth in a
representative
alcove viaawell or a
stream gauge fitted
with a water level
recorder.

Years O (as-
built), 1, 3, 5, 10

Excavate and
grade alcoves
according to
project plans
and
specifications.

The alcove will
be inundated by
surface water
for
approximately
>50% (183 days)
of the year.

N/A — complete
specified grading
and installation.
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Standard C. Excavate a
minimum of 7 micro-
depressions along the
main floodplain channel.

Measurement:
As-built survey.

Continuously
monitor surface
water depth and
duration of ponding
and/or saturation of
soilsina
representative
micro-depression
via a well fitted with
a water level
recorder.

Years O (as-
built), 1, 3, 5,
10.

Excavate and
grade micro-
depressions
according to
project plans
and
specifications.

The micro-
depression will
be ponded
and/or have
soils saturated
to the surface
for
approximately
>10% (37 days)
of the year.

N/A — complete
specified grading
and installation.

29






Standard D. Create a
minimum of 0.3 acres of
channel benches along
the new floodplain
channels to provide
varied inundation levels
during base flows.

Measurements: As-
built survey after
each phase of
construction.
Acreage of channel
bench areas will be
tallied.

Continuously
monitor surface
water depth and
duration of ponding
and/or saturation
on a representative
channel bench via a
well or stream
gauge fitted with a
water level
recorder.

Years O (as-
built), 1, 3, 5,
10.

Create a
minimum of 0.3
acres of channel
benches at
elevations that
are
approximately 6
inches lower
than the
adjacent
floodplain.

The channel
bench will be
inundated by
surface water
and/or have
soils saturated
to the surface
for
approximately
>25% (91 days)
of the year.

N/A — complete
specified
installation.

BIOGEO-
CHEMICAL

Target 3.
Improve
water quality
by increasing
flood
residence
time and
floodplain
complexity.

Standard A. Promote
formation of topographic
complexity in the
floodplain by installing a
variety of LWD structures
including minimum 29
hummock roughening
structures and 16
wetland roughening
structures.

Measurement: As-
built survey.

Photograph and
document
presence/location of
representative LWD
structure types.

Years O (as-
built), 1, 3, 5, 10

Install logs and
backfill material
according to
project plans
and
specifications.

N/A — complete
specified
installation.
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Standard B. Create
minimum 20 hummocks
to increase water contact
with surfaces of varied
elevation across the site.

Measurement:
Photograph and
measure dimensions
(short and long axes
length) of
representative
hummock types.

Years O (as-
built), 1, 3, 5, 10

Grade
hummocks
according to
project plans
and
specifications.

N/A — complete
specified grading

Standard C. Construct a
minimum of 0.3 acres
total of floodplain
benches along channel to
increase flood residence
time during high flows
and provide low velocity
areas to increase water
contact with emergent
wetland vegetation.

Measurement:
As-built survey after
each phase of
construction.
Acreage of channel
bench areas will be
tallied.

Continuously
monitor surface
water depth and
duration of ponding
and/or saturation of
soilson a
representative
channel bench via a
well or stream
gauge fitted with a

Years O (as-
built), 1, 3, 5, 10

Create a
minimum of
0.3 acres of
channel
benches at
elevations that
are
approximately 6
inches lower
than the
adjacent
floodplain.

The channel
bench will be
inundated by
surface water
and/or have
soils saturated

N/A — complete
specified
construction.

water level
recorder. to the surface
for
approximately
225% (91 days)
of the year.
Standard D. Measurement: YearsO, 1, 3, 5, Create/restore N/A — complete

Create/restore 7.56 acres
of floodplain wetland to
increase water contact
with vegetated surfaces

As-built survey.

Continuously
monitor surface
water depth and/or

10

7.56 acres of
wetlands within
the EPA
Settlement
Area.

specified
construction.
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saturation of soils in
a representative
location of the
floodplain wetland
via a well fitted with
a water level
recorder.

The floodplain
wetland will be
inundated by
surface water,
ponded, and/or
have soils
saturated to the
surface for
approximately
>5% (18 days) of

the year.
Standard E. Excavate Measurement: As- Years O (as- Excavate N/A — complete
3,400 linear feet total of built survey. built), 1, 3,5, 10 | approximately specified grading.
floodplain channels. 6- to 10-foot

Continuously
monitor surface
water depth at a
representative
location in the
channel via a well or
stream gauge fitted
with a water level
recorder.

wide low-flow
channels with
one-to-one
(horizontal-to-
vertical) side
slopes according
to project plans
and
specifications.

The main
floodplain
channel will be
inundated by
surface water,
ponded, and/or
have soils
saturated to the
surface
approximately
year-round.
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Target 4.
Improve soil
condition
through
accretion of
soil organic
matter.

Standard A. Plant
vegetation communities
that support input of leaf
litter and decomposition
on the ground surface.

Measurement:
Monitor vegetation
% survival and %
canopy cover (see
Target 5)

Years 1, 2,3, 5,
7,10

See Target 5

Replant areas if
necessary to meet
success criteria.
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PLANT
COMMUNITY

Target 5.
Create/
restore a
functioning
mosaic of
floodplain
wetland plant
communities

Standard A. Percent (%)
canopy cover of native
saplings, trees and
shrubs in planted
forested wetland:

1.2 10% canopy
cover at year 2

2.2 20% canopy
cover atyear 3

3.2 30% canopy
cover atyear 5

4.> 75% canopy
cover developed
during the
interval between
years 7 and 10

Measurements:
Approximately nine
(9) permanent
transects spaced
every 200 feet along
and perpendicular
to the existing (old)
Clear Creek Channel
will be established
within the UCCMS
and will extend to
the wetland/buffer
boundary in the east
portion of the site.
Approximately four
(4) additional
transects will be
established in the
forested buffer.
Three types of
monitoring methods
will be used for the
three different
vegetation strata
present:
groundcover (plot)
sampling, line-
intercept sampling
(shrubs) and belt
transect sampling
(trees) (Horner and
Raedeke 1989).

Years 1, 2,3, 5,
7,10

Saplings, trees
and shrubs with
> 75% canopy
cover at year 10.

Replant areas if
necessary to meet
success criteria.
Conduct sediment
accretion
monitoring where
and when
necessary to help
inform replanting
decisions per
Section 5.1.2.2.
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Standard B. Percent (%)
canopy cover of native
saplings, trees and shrubs
in planted scrub-shrub
wetland:

1.2 20% canopy
cover at year 2

2.2 30% canopy
cover atyear 3

3.2 50% canopy
cover atyear 5

4.> 75% canopy
cover developed
during the
interval between
years 7,and 10

Standard C. Percent (%)
canopy cover of invasive
species in the planted
wetland areas: no more
than 15% canopy cover
by invasive species in all
monitoring years and no-
tolerance policy for
Japanese knotweed,
purple loosestrife, and
others as determined by
the project scientist.

Vegetation strata
will be counted at
each groundcover
plot location. See
Section 4.2.1 for
further details.

Years 1, 2,3, 5,
7,10

Scrub-shrub
community with
> 75% canopy
cover of
saplings, trees
and shrubs at
year 10.

Replant areas if
necessary to meet
success criteria.
Conduct sediment
accretion
monitoring where
and when
necessary to help
inform replanting
decisions per
Section 5.1.2.2.

Years 1, 2,3, 5,
7,10

No more than
15% canopy
cover in all
monitoring
years.

Intensify weed
management and
replant native
plants if necessary
to meet success
criteria. Conduct
sediment accretion
monitoring where
and when
necessary to help
inform replanting
decisions per
Section 5.1.2.2.
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Standard D. The number
of wetland classes (as
defined in Cowardin et al.
1979) in planted wetland
communities is 2-3 at
year 10.

Standard E. The number
of vegetation strata
present across all plant
communities will be 2 3
at year 10

Years 5, 10

Number of
wetland classes
present is 2-3 at
year 10.

Years 0, 5, 10

Number of
vegetation
strata in UCCMS
is 2 3 at year 10.

Standard F. Planted
vegetation in wetland will
exhibit 90% survival for
each of the first 2 years
after installation.

Measurement:
Walk-through
survey to document
percent survival of
planted vegetation

Years 1, 2

Planted
vegetation will
exhibit 90%
survival for each
of the first 2
years after
installation.

Replant emergent,
shrub, and tree
species if necessary
to meet success
criteria. Conduct
sediment accretion
monitoring where
and when
necessary to help
inform replanting
decisions per
Section 5.1.2.2.
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Target 6.
Create 4 acres
of functioning
forested
buffer

Standard A. Percent (%)
canopy cover of native
saplings, trees and
shrubs in planted
forested buffer:

1.> 10% canopy cover
at year 2

2.2 30% canopy cover
atyear 5

3.2 50% canopy cover
atyear 7

4.> 75% canopy cover
developed during
the interval
between years 7
and 10

Measurements: The
line-intercept
method (Canfield
1941) will be used
for shrubs and for
trees<2mtall. A
belt transect
technique (Phillips
1959, Daubenmire
1968, Mueller-
Dombois and
Ellenberg 1974) will
be used to evaluate
trees and large
shrubs > 2 m tall.
See Section 4.2.1 for
further details.

Years 1, 2, 3,5,
7,10

Forested buffer
with 2 75%
canopy cover of
saplings, trees
and shrubs at
year 10.

Replant tree
species in forested
buffer if necessary
to meet success
criteria. Conduct
sediment accretion
monitoring where
and when
necessary to help
inform replanting
decisions per
Section 5.1.2.2.

Standard B. No more
than 15% canopy cover
by invasive weed species
in the planted forested
buffer in all monitoring
years and no-tolerance
policy for Japanese
knotweed, purple
loosestrife, and others as
determined by the
project scientist.

Measurements:
Plot Sampling,
adapted from
Daubenmire (1959),
will be used to
evaluate plants <1
m tall. A series of
0.25 m? plots (0.5 m
x 0.5 m) will be
placed at consistent
intervals along the
permanent
transects
established at the
site. Horner and

Years 1, 2,3,5,
7,10

No more than
15% canopy
cover in all
monitoring
years.

Intensify weed
management and
replant native
plants in the
forested buffer if
necessary to meet
success criteria.
Conduct sediment
accretion
monitoring where
and when
necessary to help
inform replanting
decisions per
Section 5.1.2.2.
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Raedeke (1989, pp
1I-D1-4) recommend
spacing plotsat 6 m
intervals for areas
larger than 0.75
acre. See Section
4.2.1 for further
details.

Standard C. Planted Measurement: Years 1, 2 Planted Replant emergent,
vegetation in buffer will Walk-through vegetation will shrub, and tree
exhibit 90% survival for survey to document exhibit 90% species if necessary
each of the first 2 years percent survival of survival for each | to meet success
after installation. planted vegetation of the first 2 criteria. Conduct
years after sediment accretion
installation. monitoring where
and when
necessary to help
inform replanting
decisions per
Section 5.1.2.2.
FAUNAL Target 7. Standard A. The number | Same as above for Years 5, 10 Number of
HABITAT/ Establish a of wetland classes (as Target 5, Standard wetland classes
SUPPORT diverse and defined in Cowardin et al. | A. present is 2-3 at
structurally 1979) in planted wetland year 10.
complex communities is 2-3 at
ecosystem year 10.
with
attributes

important to
several classes
of faunal
species
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Standard B. Measurement: Years 0 (as- Patch size is
Maintenance of habitat Patch size (acres or built), 5, 10 stable
patch size and patch sq ft.) and patch (anthropogenica
contiguity with adjacent contiguity (% ly, i.e., natural
buffer(s) at year 10. contact along the processes will
line(s) of occur) through
waters/wetland monitoring
contact to buffer intervals and
contact) to adjacent stream channel,
buffer(s) floodplain,
documented using wetland and
aerial photos and/or buffer habitats
walk through will be 95%
surveys contiguous at
year 10
Standard C. Promote Measurement: As- Years O (as- Install logs and N/A — complete
formation of topographic | built survey. built), 1, 3,5, 10 | backfill material | specified
complexity in the according to installation.
floodplain by installing a Monitor project plans
variety of LWD structures presence/location of and
including minimum 29 representative LWD specifications.
hummock roughening structure types.
structures and 16
wetland roughening
structures.
Standard D. Levels of Measurement: Years O (as- Restored levels N/A
hydrologic, Monitoring data built), 5, 10 of function at

biogeochemical, plant
community and faunal
support/habitat
functioning provided by
the restored UCCMS
ecosystem will be at or
above the levels of
functioning that existed
on the site prior to

synthesis that can
include use of rapid
functional
assessment
techniques to show
changes

year 10 will be
equal to or
greater than
levels of
functioning
provided by the
site prior to
restoration
actions.
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restoration actions.

Standard E. Focus
human access by
providing observation
opportunities and access
that encourage passive
uses of the restoration
site.

Measurement: N/A

Year 0 (as-built
survey), 2, 5,10

Access is limited
to the grass
maintenance
trail within the
forested buffer
and only passive
uses of the site
are allowed/
evident.

N/A — construct the
grass maintenance
trail within the
forested buffer and
include in Port’s list
of constructed
habitat sites for
public access and
Port bus tours.
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Table 5. Port Advanced Mitigation Area Summary of Project Targets, Standards and Success Criteria

POTENTIAL
ADAPTIVE
WATERS/ FINAL MANAGEMENT /
WETLAND PROJECT MEASUREMENT YEARS SUCCESS CONTINGENCY
FUNCTION TARGETS PROJECT STANDARDS METHODS MONITORED CRITERIA MEASURES
HYDROLOGIC/H | Target 1. Standard A. Promote Measurement: As- Year O (as-built | Excavate and N/A — complete
YDRAULIC Restore flooding of wetlands built survey. survey) remove soil specified grading.
hydrologic during high flows by according to

connections
between the
channel
system

and floodplain

excavating and removing
existing right bank side
cast mound to match
adjacent wetland
floodplain grades.

project plans
and

specifications.
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Standard B. Excavate a
minimum of 1,000 linear
feet total of floodplain
channels.

Measurement: As-
built survey.

Continuously
monitor surface
water depth at a
representative
location in the
channel via a well or
a stream gauge fitted
with a water level
recorder.

Years O (as-
built), 1, 3, 5,
10

Excavate
approximately
6- to 10-foot
wide low-flow
channels with
1:1 (horizontal-
to-vertical) side
slopes
according to
project plans
and
specifications.

The main
floodplain
channel will be
inundated by
surface water,
ponded, and/or
have soils
saturated to the
surface
approximately
year-round.

N/A — complete
specified grading.
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Standard C. Install 2
large woody debris (LWD)
deflector structures in
existing channel to
deflect flow into
proposed floodplain
channels. At the
upstream structure, 70 to
90 percent of the base
flow will be diverted into
the proposed floodplain
channel. Approximately
20 percent of the flow
will pass through the
structure to emulate
beaver manipulation of
channel.

Measurements: As-
built survey. Monitor
water surface
elevations and flow
rate during
construction.

Year O (as-built
survey)

Install logs and
backfill material
in existing
channel
according to
project plans
and
specifications.

Provide
construction
oversight and as
necessary, adjust
grades of structures
during construction
to achieve desired
flow split
proportions.
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Standard D. Create a
minimum of 0.7 acres of
channel benches along
the new floodplain
channels to provide
varied inundation levels
during base flows.

Measurements: As-
built survey after
each phase of
construction.
Acreage of channel
bench areas will be
tallied.

Continuously
monitor surface
water depth on a
representative
channel bench via a
well or a stream
gauge fitted with a
water level recorder.

Years O (as-
built), 1, 3, 5,
10

Create a
minimum of
0.7 acres of
channel
benches at
elevations that
are
approximately
6 inches lower
than the
adjacent
floodplain.

The channel
bench will be
inundated by
surface water
and/or have
soils saturated
to the surface
for
approximately
>25% (91 days)
of the year.

N/A — complete
specified
construction.

Standard E. Install a
minimum of 1 complex
LWD grade control
structures in the bed of
floodplain channels to
manipulate and maintain
suitable longitudinal
profile that supports
inundation of the
benches and surrounding
floodplain.

Measurement: As-
built survey.

Photograph and
document
presence/location of
representative grade
control structure.

Years O (as-
built), 1, 3, 5,
10

Construct
according to
project plans
and
specifications.

N/A — complete
specified
installation.
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Target 2.
Restore in-
channel and
floodplain
hydraulic and
topographic
complexity to
support
varied
hydrologic
regimes.

Standard A. Grade a
minimum 30 hummocks
and install a variety of
LWD structures including
minimum 20 bank
roughening structures, 1
channel roughening
structure, 45 hummock
roughening structures, 25
wetland roughening
structures, 1 instream
meander roughening
structure, 1 grade control
structures, and 2 channel
deflector structures.

Measurement: As-
built survey.

Photograph and
measure dimensions
(short and long axes
length) of
representative
hummocks.

Photograph and
document
presence/location of
representative LWD
structure types.

Years O (as-
built), 1, 3, 5,
10

Grade
hummocks and
install logs and
backfill material
according to
project plans
and
specifications.

N/A — complete
specified grading
and installation.

Standard B. Excavate a
minimum of 9 alcoves of
varying dimensions along
the downstream right
bank of the existing
channel.

Measurement: As-
built survey.

Continuously
monitor surface
water depth in a
representative alcove
via a well or a stream
gauge fitted with a
water level recorder.

Years O (as-
built), 1, 3, 5,
10

Excavate and
grade alcoves
according to
project plans
and
specifications.

The alcove will
be inundated
by surface
water for
approximately
>50% (183
days) of the
year.

N/A — complete
specified grading
and installation.
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Standard C. Excavate a
minimum of 1,000 linear
feet total of floodplain
channels.

Measurement: As-
built survey.

Continuously
monitor surface
water depth and
duration of ponding
and/or saturation of
soilsin a
representative micro-
depression via a well
fitted with a water
level recorder.

Years O (as-
built), 1, 3, 5,
10

Excavate
approximately
6- to 10-foot
wide low-flow
channels with
one-to-one
(horizontal-to-
vertical) side
slopes
according to
project plans
and
specifications.

The main
floodplain
channel will
contain surface
water
approximately
year-round.

N/A — complete
specified grading.
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Standard D. Create a
minimum of 0.7 acres of
channel benches along
the new floodplain
channels to provide
varied inundation levels
during base flows..

Measurements: As-
built survey after
each phase of
construction.
Acreage of channel
bench areas will be
tallied.

Continuously
monitor surface
water depth and
duration of ponding
and/or saturation on
a representative
channel bench via a
well or stream gauge
fitted with a water
level recorder.

Years O (as-
built), 1, 3, 5,
10

Create a
minimum of
0.7 acres of
channel
benches at
elevations that
are
approximately
6 inches lower
than the
adjacent
floodplain.

The channel
bench will be
inundated by
surface water
and/or have
soils saturated
to the surface
for
approximately
>25% (91 days)

N/A — complete
specified
construction.

of the year.
Standard E. Create 2 Measurements: N/A | Year O (as-built | Create 2 N/A — complete
floodplain ponds totaling survey) floodplain specified

approximately 0.8 acres,
3 to 4 feet deep, and with
side slopes ranging
between 1:1 and 5:1
(horizontal-to-vertical).

ponds totaling
approximately
0.8 acres,3to 4
feet deep, and
with side slopes
ranging
between 1:1
and 5:1
(horizontal-to-
vertical).

construction.
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BIOGEO-
CHEMICAL

Target 3.
Improve
water quality
by increasing
flood
residence
time and
floodplain
complexity.

Standard A. Promote
formation of topographic
complexity in the
floodplain by installing a
variety of LWD structures
including minimum 45
hummock roughening
structures and 25
wetland roughening
structures.

Measurement: As-
built survey.

Photograph and
document
presence/location of
representative LWD
structure types.

Years O (as-
built), 1, 3, 5,
10

Install logs and
backfill material
according to
project plans
and
specifications.

N/A — complete
specified
installation.

Standard B. Create
minimum 30 hummocks
to increase water contact
with surfaces of varied
elevation across the site.

Measurement:
Photograph and
measure dimensions
(short and long axes
length) of
representative
hummock types.

Years O (as-
built), 1, 3, 5,
10

Grade
hummocks
according to
project plans
and
specifications.

N/A — complete
specified grading
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Standard C. Construct a
minimum of 0.7 acres
total of floodplain
benches along channel to
increase flood residence
time during high flows
and provide low velocity
areas to increase water
contact with emergent
wetland vegetation.

Measurements: As-
built survey after
each phase of
construction.
Acreage of channel
bench areas will be
tallied.

Continuously
monitor surface
water depth and
duration of ponding
and/or saturation of
soilson a
representative
channel bench via a
well or stream gauge
fitted with a water
level recorder.

Years O (as-
built), 1, 3, 5,
10

Create a
minimum of
0.7 acres of
channel
benches at
elevations that
are
approximately
6 inches lower
than the
adjacent
floodplain.

The channel
bench will be
inundated by
surface water
and/or have
soils saturated
to the surface
for
approximately
>25% (91 days)
of the year.

N/A — complete
specified
construction.
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Standard D. Create a
minimum 3.7 acres of
wetlands to increase
water contact with
vegetated surfaces

Measurement:
As-built survey.

Continuously
monitor surface
water depth and/or
saturation of soils in
a representative
location of the
floodplain wetland
via a well fitted with
a water level
recorder.

Years O (as-
built), 1, 3, 5,
10

Create a
minimum 3.7
acres of
wetlands.

The floodplain
wetland will be
inundated by
surface water,
ponded, and/or
have soils
saturated to the
surface for
approximately
>5% (18 days)

N/A — complete
specified
construction.

of the year.
Standard E. Create 2 Measurements: As- Year O (as-built | Create 2 N/A — complete
floodplain ponds totaling | built survey. survey) floodplain specified

approximately 0.8 acres,
3 to 4 feet deep, and with
side slopes ranging
between 1:1 and 5:1
(horizontal-to-vertical).

ponds totaling
approximately
0.8 acres,3to 4
feet deep, and
with side slopes
ranging
between 1:1
and 5:1
(horizontal-to-
vertical).

construction.

Standard F. Excavate a
minimum of 1,000 linear
feet total of floodplain
channels.

Measurement: As-
built survey.

Continuously
monitor surface
water depth at a
representative
location in the
channel via a well or
stream gauge fitted

Years O (as-
built), 1, 3, 5,
10

Excavate
approximately
6- to 10-foot
wide low-flow
channels with
one-to-one
(horizontal-to-
vertical) side
slopes
according to

N/A — complete
specified grading.
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with a water level
recorder.

project plans
and
specifications.

The main
floodplain
channel will be
inundated by
surface water,
ponded, and/or
have soils
saturated to the
surface
approximately

year-round.
Target 4. Standard A. Plant Measurement: Years 1,2,3,5, | SeeTarget5 Replant areas if
Improve soil vegetation communities Monitor vegetation 7, 10. necessary to meet
condition that support input of leaf | % survival and % success criteria.
through litter and decomposition | canopy cover (see
accretion of on the ground surface. Target 5).
soil organic
matter.
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PLANT
COMMUNITY

Target 5.
Create/
restore a
functioning
mosaic of
floodplain
wetland plant
communities

Standard A. Percent (%)
canopy cover of native
saplings, trees and shrubs
in planted forested
wetland:

1.>10% canopy
cover at year 2

2.2 20% canopy
cover at year 3

3.2 30% canopy
cover atyear 5

4.> 75% canopy
cover developed
during the
interval between
years 7 and 10

Measurements:
Approximately nine
(9) permanent
transects spaced
every 200 feet along
and perpendicular to
the existing (old)
Clear Creek Channel
will be established
within the UCCMS
and will extend to
the wetland/buffer
boundary in the east
portion of the site.
Approximately four
(4) additional
transects will be
established in the
planted buffer.
Three types of
monitoring methods
will be used for the
three different
vegetation strata
present: groundcover
(plot) sampling, line-
intercept sampling
(shrubs) and belt
transect sampling
(trees) (Horner and
Raedeke 1989).
Vegetation strata will
be counted at each
groundcover plot
location. See Section
4.2.1 for further
details.

Years 1, 2, 3,5,
7,10

Saplings, trees
and shrubs with
> 75% canopy
cover at year
10.

Replant areas if
necessary to meet
success criteria.
Conduct sediment
accretion
monitoring where
and when
necessary to help
inform replanting
decisions per
Section 5.1.2.2.
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Standard B. Percent (%)
canopy cover of native
saplings, trees and shrubs
in planted scrub-shrub
wetland:

1.>20% canopy
cover at year 2

2.2 30% canopy
cover at year 3

3.2 50% canopy
cover atyear 5

4.> 75% canopy
cover developed
during the
interval between
years 7, and 10

Standard C. Percent (%)
cover of invasive species
in the planted wetland
areas: no more than 15%
cover by invasive species
in all monitoring years
and no-tolerance policy
for Japanese knotweed,
purple loosestrife, and
others as determined by
the project scientist.

Years 1, 2, 3,5,
7,10

Scrub-shrub
community
with = 75%
canopy cover of
saplings, trees
and shrubs at
year 10.

Replant areas if
necessary to meet
success criteria.
Conduct sediment
accretion
monitoring where
and when
necessary to help
inform replanting
decisions per
Section 5.1.2.2.

Years 1, 2, 3,5,
7,10

No more than
15% canopy
cover in all
monitoring
years.

Intensify weed
management and
replant native
plants if necessary
to meet success
criteria. Conduct
sediment accretion
monitoring where
and when
necessary to help
inform replanting
decisions per
Section 5.1.2.2.
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Standard D. The number
of wetland classes (as
defined in Cowardin et al.
1979) in planted wetland
communities is 2-3 at
year 10.

Years 5, 10

Number of
wetland classes
present is 2-3 at
year 10.

Standard E. The number Years 0, 5, 10 Number of

of vegetation strata vegetation
present across all plant stratain
communities will be 2 3 UCCMSis 2 3 at
at year 10. year 10
Standard F. Planted Measurement: Years 1, 2 Planted

vegetation in wetland will
exhibit 90% survival for
each of the first 2 years
after installation.

Walk-through survey
to document percent
survival of planted
vegetation

vegetation will
exhibit 90%
survival for
each of the first
2 years after

Replant emergent,
shrub, and tree
species if necessary
to meet success
criteria. Conduct
sediment accretion
monitoring where
and when
necessary to help
inform replanting
decisions per
Section 5.1.2.2.

installation.
Target 6. Standard A. Percent (%) | Measurements: The | Years1], 2,3,5, | Forested buffer | Replant tree
Create 1.09 canopy cover of native line-intercept 7,10 with > 75% species in forested
acre of saplings, trees and shrubs | method (Canfield canopy cover of | buffer if necessary
functioning in planted forested 1941) is used for saplings, trees to meet success
forested buffer: shrubs and for trees and shrubs at criteria. Conduct
buffer <2 mtall. Abelt year 10. sediment accretion

1.>10% canopy
cover at year 2

2.2 30% canopy
cover atyear 5

3.2 50% canopy
cover at year 7

4.2 75% canopy
cover developed
during the

transect technique
(Phillips 1959,
Daubenmire 1968,
Mueller-Dombois
and Ellenberg 1974)
is used to evaluate
trees and large
shrubs > 2 m tall.
See Section 4.2.1 for
further details.

monitoring where
and when
necessary to help
inform replanting
decisions per
Section 5.1.2.2.
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interval between
years 7 and 10

Standard B. No more
than 15% cover by

Measurements: Plot
Sampling, adapted

Years 1, 2, 3,5,
7,10

No more than
15% cover in all

Intensify weed
management and

invasive weed species in from Daubenmire monitoring replant native
the planted forested (1959), will be used years. plants in the
buffer in all monitoring to evaluate plants <1 forested buffer if
years and no-tolerance m tall. A series of necessary to meet
policy for Japanese 0.25 m? plots (0.5 m success criteria.
knotweed, purple x 0.5 m) will be Conduct sediment
loosestrife, and others as | placed at consistent accretion
determined by the intervals along the monitoring where
project scientist. permanent transects and when
established at the necessary to help
site. Horner and inform replanting
Raedeke (1989, pp II- decisions per
D1-4) recommend Section 5.1.2.2.
spacing plots at 6 m
intervals for areas
larger than 0.75 acre.
See Section 4.2.1 for
further details.
Standard C. Planted Measurement: Years 1,2 Planted Replant emergent,

vegetation in buffer will
exhibit 90% survival for
each of the first 2 years
after installation.

Walk-through survey
to document percent
survival of planted
vegetation

vegetation will
exhibit 90%
survival for
each of the first
2 years after
installation.

shrub, and tree
species if necessary
to meet success
criteria. Conduct
sediment accretion
monitoring where
and when
necessary to help
inform replanting
decisions per
Section 5.1.2.2.
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FAUNAL
HABITAT/
SUPPORT

Target 7.
Establish a
diverse and
structurally
complex
ecosystem
with
attributes
important to
several classes
of faunal
species

Standard A. The number | Same as above for Years 5, 10 Number of Replant emergent,
of wetland classes (as Target 5, Standard A. wetland classes | shrub, and tree
defined in Cowardin et al. present is 2-3 at | species if necessary
1979) in planted wetland year 10. to meet success
communities is 2-3 at criteria. Conduct
year 10. sediment accretion
monitoring where
and when
necessary to help
inform replanting
decisions per
Section 5.1.2.2.
Standard B. Measurement: Patch | Years O (as- Patch size is
Maintenance of habitat size (acres or sq ft.) built), 5, 10 stable
patch size and patch and patch contiguity (anthropogenic
contiguity with adjacent (% contact along the ally, i.e., natural
buffer(s) at year 10. line(s) of processes will
waters/wetland occur) through
contact to buffer monitoring
contact) to adjacent intervals and
buffer(s) stream channel,
documented using floodplain,
aerial photos and/or wetland and
walk through surveys buffer habitats
will be 95%
contiguous at
year 10
Standard C. Promote Measurement: As- Years 0 (as- Install logs and | N/A — complete

formation of topographic
complexity in the
floodplain by installing a
variety of LWD structures
including minimum 45
hummock roughening
structures and 25
wetland roughening
structures.

built survey.

Monitor
presence/location of
representative LWD
structure types.

built), 1, 3, 5,
10

backfill material
according to
project plans
and
specifications.

specified
installation.
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Standard D. Levels of Measurement: Years O (as- Restored levels | N/A

hydrologic, Monitoring data built), 5, 10 of function at

biogeochemical, plant synthesis that can year 10 will be

community and faunal include use of rapid equal to or

support/habitat functional greater than

functioning provided by assessment levels of

the restored UCCMS techniques to show functioning

ecosystem will be at or changes provided by the

above the levels of site prior to

functioning that existed restoration

on the site prior to actions.

restoration actions.

Standard E. Focus Measurement: N/A | Year O (as-built | Access is N/A — construct the
human access by survey), 2, 5,10 | limited to the grass maintenance
providing observation grass trail within the

opportunities and access
that encourage passive
uses of the restoration
site.

maintenance
trail within the
forested buffer
and only
passive uses of
the site are
allowed/
evident.

forested buffer and
include in Port’s list
of constructed
habitat sites for
public access and
Port bus tours.
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3.4.3Construction Timing and Sequencing

The following sections outline the major construction sequencing steps and milestones,
including overall project schedule, pre-construction, active construction, and post-construction
activities.

3.4.3.1Project Schedule

The overall project schedule is dependent on numerous factors and is contingent upon the
EPA/DOJ and the Port informally agreeing to the Final Basis of Design and EPA Fisheries
Enhancement Allocation of 3,400 LF of stream (“Informal Agreement”). Upon informal
agreement, the EPA/DOJ and the Port will seek their respective internal approvals prior to
entering the signed consent decree in Federal District Court, Pierce County (“Formal
Agreement”). The construction schedule and what year construction will begin are dependent
on the Informal Agreement being achieved in sufficient time to finish pre-construction project
activities prior to the start of the short construction season for this site.

The construction season for this site is estimated to be July through approximately September
because of the location and hydrologic conditions of the site. The construction schedule
generally consists of two construction seasons (two years) and subsequent dormant season
planting and will be specifically determined as the project and design progresses and Formal
Agreement has been achieved. The general construction sequencing is described in Section
3.4.3.4. The Port will begin permitting and advancing the design and bid packages once the
Informal Agreement Date has been achieved, however, actual bidding and construction will not
commence until the Formal Agreement has been achieved.

The pre-construction project activities such as permitting, finalizing the design, and bidding the
contract, have been evaluated and are summarized in Table 6 below. As demonstrated in the
table, the Informal Agreement date must be met in order to finish all of the pre-construction
project activities in time to begin construction in July 2014. The Port will begin preparing
permit application documents in April 2013, but will not submit the applications until Informal
Agreement has been achieved. Likewise, the Port will continue to advance the design plans and
specifications for a 2014 construction season, however, the project will not go to bid, be
awarded, or start construction until the Formal Agreement is achieved.

Besides the Informal and Formal Agreements, the second most time critical task in the
schedule, which is beyond the Port’s control, is the duration it takes the Port to receive all of
the permits for the project (i.e., the permitting agencies review/permit issuance duration). The
Port’s experience is that the Ecology water quality certification (WQC) and the Corps permits
are the two permits that require the longest lead-time/duration. The Corps will decide if the
project qualifies for a nationwide permit (NWP), likely a NWP27 and/or NWP32, or an individual
permit (IP). A NWP may take approximately six months or more to obtain if the WQC is
certified under the NWP. If individual WQC review is required for the NWP per the NWP27/32
State 401 Certification Conditions and/or the State 401 Certification General Conditions, the
NWP and WQC could take more than twelve months to obtain. An IP can take twelve to
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fourteen months or more and requires the prior issuance of an individual WQC which can take
twelve months or more. The Corps has indicated that a twelve-month duration for permitting
be provided for this project.

In summary, beginning construction of the UCCMS in 2014 is dependent on a combination of
achieving the Informal and Formal Agreements and the duration for obtaining all project
permits. As demonstrated in the table below, the task dates cannot slip at all if the duration for
obtaining all project permits is greater than ten months. Beyond a ten month permitting
duration, construction would not likely be able to begin until the 2015 construction season.

Table 6. Pre-Construction Project Schedule (EPA Settlement agreement, design, permitting,
bidding)

Task Approx1.m ate Date
Duration
Preliminary Informal Agreement on Draft Basis of Design and EPA
Fisheries Enhancement Allocation of 3,400 LF of stream n/a 04/04/13
Final Basis of Design Report (BOD) submitted to EPA ~2 wks 04/19/13 (Fri.)
EPA & Port Informal Agreement on Basis of Design and EPA
Fisheries Enhancement Allocation of 3,400 LF of stream (Informal 1 wk 04/26/13 (Fri.)
Agreement)
Prepare permit documents and applications & submit to agencies 2 mo. 6/7/13 (Fri.)
Enter the signed consent decree with the court (Formal Likely by July
TBD
Agreement) 2013
Remaining Schedule Based on Potential Permit Durations
Task Approximate | oy, 9 Mo. 12 Mo.
Duration
All permits obtained 6,9, or 12 mo. 12/1/13 3/1/14 6/1/14
Bid Set finalized based on permits 4 wks 1/1/14 4/1/14 7/1/14
Public bid period & bid opening 4 wks 2/1/14 5/1/14 8/1/14
Notice-to-proceed with construction 2 wks 2/14/14 5/14/14 8/14/14

3.4.3.2Pre-Construction Activities

Pre-construction activities include implementation of preemptive reed canarygrass eradication
measures, final design, permitting coordination, preparation of environmental documentation,
construction contract advertisement, contractor bidding, and construction contract award.

Reed canarygrass eradication measures will consist of implementing multiple treatments
consisting of mowing shoots followed by application of herbicide to regrowth.

Final design efforts will include preparation of plans, specifications, and estimates at 90 and 100
percent stages of completion.
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Several permits are anticipated for the project from various agencies including the City of
Tacoma, Pierce County Planning and Land Services Department (PALS), U.S. Army Corps of
Engineers (Corps), Washington State Department of Ecology (Ecology), and Washington
Department of Fish and Wildlife (WDFW). Permitting coordination efforts will include pre-
application meetings/conferences with various agencies to confirm permitting requirements for
the project.

The following permits and reviews are anticipated for the project:
oFederal Clean Water Act Section 404 authorization from the Corps, including Individual or
Nationwide Permit coverage, as applicable

eEndangered Species Act Review by the Corps, U.S. Fish and Wildlife Service (USFWS), and
National Marine Fisheries Service (NMFS)

eNational Historic Preservation Act Section 106 Cultural Resources Review by the Corps
eState Clean Water Act Section 401 Water Quality Certification from Ecology, as needed

eNational Pollutant Discharge Elimination System (NPDES) Construction Stormwater
General Permit coverage from Ecology

eHydraulic Project Approval from WDFW

eSite Development Permit from Pierce County PALS
e\Wetland Review by Pierce County PALS

oFish and Wildlife Review by Pierce County PALS
®SEPA determination by Port of Tacoma

eShoreline Exemption Review by Pierce County PALS
eSite Plan Review by Pierce County PALS

e®Advanced Mitigation Agreement from Corps, City of Tacoma, Pierce County, as applicable

Permitting coordination will also involve preparation of permit applications, preparation of
supporting environmental documentation, submittal of permit applications, and responding to
comments from regulatory agencies. Anticipated permit applications include a Joint Aquatic
Resource Permit Application (JARPA) and Pierce County Master Application. Permit support
documentation will include a State Environmental Policy Act (SEPA) Environmental Checklist,
Wetland Analysis Report, Habitat Assessment Report, Biological Evaluation, Cultural Resources
Assessment, and an Advanced Mitigation Plan or other advance mitigation documents. The
Advanced Mitigation Plan or other advance mitigation documents will be prepared consistent
with the Interagency Regulatory Guide, Advance Permittee-Responsible Mitigation, Ecology
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Publication no. 12-06-015 (Corps 2012). In addition, this Basis of Design report will be
submitted to regulatory agencies in support of permit applications.

Permits and associated conditions will be added to the final construction contract plans and
specifications (e.g., approved work windows, construction stormwater general permit,
stormwater pollution prevention plan).

3.4.3.3Site Preparation Prior to Construction

Prior to construction, site preparations will commence with a pre-construction conference
attended by, but not limited to, Port of Tacoma staff, design staff, inspectors, and contractor
staff. The pre-construction conference will include, but is not limited to, introductions and
presentation of project overview, communication protocols, construction sequence, work
plans, submittals process, change order process, inspections schedule, government/permitting
requirements, safety requirements, traffic control, and housekeeping measures.

Anticipated site preparation measures conducted by the contractor include, but are not limited
to, mobilization of equipment; installation of a stabilized construction entrance; construction of
staging areas for materials and equipment; setting up an on-site contractor office/trailer,
installation of perimeter high-visibility fencing; installation of staging area security fencing;
installation of temporary erosion and sediment control (TESC) measures (e.g., silt fences,
temporary sediment ponds); and vegetation clearing and grubbing activities in designated areas
(e.g., channel alignments).

3.4.3.4Temporary Erosion and Sediment Control Measures

A narrative for TESC sequencing for the confluence of the new channel upstream of the Gay
Road culvert will be included on the construction set plan sheets. This narrative will include
primarily isolation sequencing such as not connecting the new channel to the existing channel
until the very end of construction. Narrative TESC measures for pre- and during construction
will be included on the plan sheets and in a sequential prescriptive format consistent with the
Stormwater Pollution Prevention Plan (SWPPP) requirements in the Stormwater Management
Manual for Western Washington (starting with the more simple TESC measures and progressing
to the more complex measures depending on site conditions and needs). The SWPPP will be
prepared during design development providing more detail. TESC measures intended to
stabilize the site after construction will primarily include seeding measures. Coir is being
considered in select locations (e.g., outside meander bends) to provide short-term bank
stability to allow vegetation to mature and provide this function.

The Port will prepare a SWPPP for the project. The Contractor can adopt the SWPPP prepared
by the Port or choose to develop their own SWPPP, provided it complies with the Port’s
requirements. Pumps and/or biobag system information will be added to the construction set
plan sheets as an option or alternative for the development of the SWPPP. The drawings and
specifications will indicate that TESC measures and SWPPP preparation will follow the
Stormwater Management Manual for Western Washington guidelines.
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3.4.3.5Earthwork and Proposed Construction Sequencing

Earthwork will be sequenced over two construction years due to the size of the project and
short, summer construction season when the site is not flooded or excessively wet. The first
year will focus efforts on the downstream/north half of the site, including floodplain excavation
of soils containing reed canarygrass (sod, seed, and roots), construction of elevated hummocks,
installation of large wood structures, and construction of channels. The first year construction
may include constructing a portion of the floodplain channel network on the south half of the
site. During the first year, the connection of restored channel to the existing channel will only
be made on the downstream end to allow the channels (and site) to properly drain water
consistent with proposed hydrologic conditions. This drainage will provide proper hydrology
for revegetation efforts, support water management efforts on the south side of the site during
the second year of construction, and provide a means of escape for fish if the area is flooded
and fish are naturally introduced to the new channel area. Temporary erosion and sediment
control (TESC) measures will be implemented to minimize and prevent release of turbid water
into Clear Creek in accordance with the Stormwater Management Manual for Western
Washington (Ecology 2012).

The second year will focus efforts on the upstream/south half of the site, including many of the
same activities occurring in Year 1. In addition, second year activities will include construction
of ponds; removal of the existing side cast mound; connection of the new floodplain channels
to the existing channel at the upstream end of the site; and construction of alcoves and
installation of large wood structures along the right bank of the existing channel. Upon
completion of each phase or portion of earthwork, the site will be stabilized (e.g., seeding,
temporary cover).

Construction sequencing will ultimately be determined by the contractor. Given the wet soil
conditions, the project will require complete stabilization of the construction activities for each
year and a north-to-south construction sequencing will be required to control and manage
water during construction. The following provides the most likely earthwork sequencing for
Years 1 and 2.

Year 1 (northern portion of the site):

1.Installation of primary access roads and secondary spur access roads (i.e., floating roads).
The primary access roads will be constructed parallel to one side of the new floodplain
channel alignments. The secondary spur roads will provide access out to wetland mats
where localized excavation will take place (i.e., local excavation zones). Length and
spacing of spur roads will be dependent on the excavator weight, reach, and size of
wetland mats.

2.Placement of wetland mats in a local excavation zone. The size of the local excavation
zone will be based on the number of wetland mats and reach of the excavator used
(dependent on the excavator weight and size of mats). Several zones are anticipated.

3.Excavation of surface soils (one foot depth) containing reed canarygrass.
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4.0nsite hauling and staging of reed canarygrass soils for dewatering/decanting, followed
by offsite haul and disposal.

5.Excavation and grading of upland soils where wetland creation is proposed.
6.Construction of hummocks using soils excavated from the wetland creation area.

7.Construction of large wood structures in the floodplain (see Section 3.4.3.5 Large Wood
Structures and Diversion of Flows).

8.Final grading in local excavation zone.
9.Relocation of wetland mats to the next local excavation zone.

10.Removal of spur access roads when no longer necessary as local excavation zones are
moved.

11.Repeat steps 3 through 10 until all of the following are complete: floodplain excavation,
reed canarygrass removal, hummock construction, and construction of large wood
structures in the floodplain.

12.From both the upstream and downstream ends, removal of spur access roads and
excavation of floodplain channels and benches to final grade.

13.Installation of large wood structures in floodplain channels.
14.Installation of maintenance bridges over floodplain channels.
15.Removal of primary access road.

16.Removal of side cast mound to connect downstream extent of floodplain channel to
existing channel.

17.Seeding of site between September 1°' and October 30", Beginning in October,
installation of containerized plant material and live stakes on completed and stabilized
portions of the site. Continued planting through the dormant season (October through
March). If environmental conditions are detrimental to plant establishment (e.g.,
freezing ground, excessive flooding), plant installation may be delayed until after the
dormant season during Year 2. Supplemental irrigation of plantings during Year 2 dry
season, as necessary.

Year 2 (southern portion of site):

18.Installation of primary access roads and secondary spur access roads (i.e., floating roads)
for Year 2 construction of the south portion of the site. The primary access roads will be
constructed parallel to one side of the new floodplain channel alignments. The
secondary spur roads will provide access out to wetland mats.
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19.Repeat steps 2 through 11. In addition, floodplain activities for Year 2 include excavation
and grading of floodplain ponds.

20.Staging of all logs required for the existing channel on the existing side cast mound.

21.From the upstream end, removal of spur access roads and excavation of floodplain
channels and benches to final grade.

22.Installation of large wood structures in floodplain channels.

23.Installation of maintenance bridges over floodplain channels on southern portion of site
and a bridge over the new floodplain channel at the downstream (northern) end of the
existing side cast mound to provide temporary access on side cast mound.

24.Removal of primary access road.

25.Removal of a portion of the existing side cast mound to divert water into the upstream
main floodplain channel followed by installation of large wood deflector structure in
existing channel.

26.Construction of alcoves and bank roughening structures along right bank of existing
channel between the two large wood deflector structures followed by removal of
additional side cast mound and stabilization with seeding after final grading is achieved.

27.Removal of a portion of the existing side cast mound at the downstream, secondary
floodplain channel location, followed by installation of large wood deflector structure in
existing channel.

28.Construction of alcoves and bank roughening structures along the right bank of existing
channel north of the secondary floodplain channel inlet/large wood deflector structure.

29.Removal of remaining portions of existing side cast mound followed by stabilization with
seeding.

30.Remove temporary access bridge over downstream end of the existing side cast mound.

31.Beginning in October, installation of containerized plant material on completed and
stabilized portions of the site. Continued planting through the dormant season (January
through March). If environmental conditions are detrimental to plant establishment
(e.g., freezing ground, excessive flooding), plant installation may be delayed until after
the dormant season. Supplemental irrigation of plantings during plant establishment
period, as necessary.

3.4.3.6Large Wood Structures and Diversion of Flows

Several large wood structures are proposed across the site including in-channel and floodplain
structures. In-channel structures include channel deflector structures, instream meander
roughening structures, channel roughening structures, grade control structures, and bank
roughening structures. Channel deflector structures will be installed in the existing channel to
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divert flows into the new floodplain channels. The other in-channel structures are intended to
provide in-channel hydraulic and habitat complexity.

Structures within the floodplain will include wetland roughening structures and hummock
roughening structures. These structures will provide floodplain roughening to increase
hydraulic residence and support hydraulic complexity and the natural formation of topographic
complexity.

The instream and floodplain structures will be constructed as part of each phase of earthwork
(see Section 3.4.3.4 Earthwork). The floodplain structures will be constructed first utilizing the
floating spur roads and wetland pads. This minimizes floodplain disturbance and generation of
sedimentation during construction, and allows for the excavated areas to be completed and
stabilized (e.g., seeded) as soon as possible. Source control of sediment by utilizing early and
sequential stabilization of exposed soils will be an important TESC measure for this project
given the large excavation area.

Instream structures will be installed last and sequenced as described above to optimize work
area isolation and the diversion of flow away from the active work area. The large wood
structures in the new floodplain channels will be installed after the channels are excavated.
Direct connection to the existing channel will be done at the end of the construction year. As
such, all work areas associated with channel excavation and large wood placement will be
isolated away from the active channel.

The downstream connection will be made during the first year. Prior to making the connection,
time will be allowed for coarse and fine sediment to settle. Pumping and treatment at the
downstream end just prior to connection to the existing channel may be required to achieve
permit requirements for water quality.

The upstream connection will be made in year two after all the new floodplain channels and
floodplain activities are complete. Water will be slowly introduced and metered into the new
channel such that downstream discharge meets permit requirements for water quality. After
diversion, flow within the existing channel will be very low, significantly improving water
management efforts in the existing channel; however, work area isolation and fish exclusion
will still be necessary to construct alcoves and large wood structures. Flow diversion and work
area isolation will meet local, state, and federal permit requirements. Throughout
construction, source control and best management practices (BMPs) will be implemented in
accordance with the Stormwater Management Manual for Western Washington (Ecology
2012).

3.4.3.7Seeding, Planting and Irrigation

Upon achieving final grade and prior to seeding and stabilization, the contractor and Port’s
representative will assess the graded areas for excessive soil compaction. Areas that exhibit
excessive soil compaction will be cross ripped using a bulldozer/tractor fitted with ripping tines.
Care will be taken to ensure cross ripping does not occur within graded depressions. Light
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ripping may be necessary over hummocks to ensure adequate lofting of soils and optimum
conditions for planting trees and shrubs.

Seeding of all disturbed areas with a certified weed free native species mix shall occur
immediately after completion of earthwork for the construction season to prevent erosion. The
contractor may also seed specific areas during construction after completion of grading and
structure installation, if appropriate. The type of seed mix applied will depend on the disturbed
area to be seeded (wetland or buffer). Seeding will be accomplished by hydroseeding, drill
seeding or hand seeding, and will be applied at the rates, quantities, and composition specified
on Sheet L4.6. If hydroseeding is conducted, the seed mixture, including tackifier and mulch,
shall be mixed per the seed mixture manufacturer’s recommendations. Mixing shall not occur
within the wetland or buffer boundaries on the site.

Seeding in the month of September is preferred for lower mortality and high germination rates
of seed. If seed is not applied prior to the end of September, disturbed areas may be
temporarily covered (e.g., mulch) for stabilizing soils to prevent erosion. There is the possibility
that temporary cover such as wood chip mulch could float away/move around during a large
flooding event. If that is the case, exposed areas may need to be re-stabilized. However, high
flows through the floodplain during flooding events are not anticipated. Large areas (e.g.,
buffer, hummocks, relatively higher elevation wetlands), may not be flooded at all or only
become flooded at very shallow depths. The contractor will monitor the site throughout the
wet season including inspection and maintenance of temporary erosion and sediment control
(TESC) facilities (e.g., silt fences, temporary cover, etc.).

Areas that are not seeded prior to September 30™ will be seeded during the spring between
March 1 and May 15. If seeding occurs between May 16 and August 31%, supplemental
irrigation will be required for areas that do not have adequate soil moisture to support
germination.

Planting of trees, shrubs, live stakes and groundcover shall occur during the dormant period
from January through March, following earthwork and seeding (may occur after Phase | or Il).
Plant installation should not occur during freezing conditions. All bare root emergents shall be
installed from March 1 through March 31. The timing of installation will also depend on
flooding and surface saturation levels. For example, live stake and emergent planting could
occur after March when flooding recedes.

Irrigation of the site should occur, as necessary, during the first summer after planting to
prevent plants from drying out. This will be particularly important for the plants on the taller
hummocks and within the buffer areas. Irrigation may consist of a temporary system, and
could include an above ground system or a water truck. Irrigation should occur once every 2-3
days during the summer and early fall, depending on the outside temperatures, recent
precipitation and surface saturation levels. Irrigation rates and quantities will be specified by
the construction contractor and/or the Port’s horticulturist depending on site and weather
conditions.
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3.4.3.8Weed Control and Management

Prior to site earthwork, the Port will implement an aggressive weed management program at
the site. This may involve spraying or otherwise treating the reed canary grass populations on
the site up to one year prior to removal to weaken the root structure. The reed canary grass will
then be removed by excavating the upper 12 inches from the soil surface. Excavated reed
canary grass material will be dewatered on-site, and then loaded into trucks and disposed of at
an appropriate off-site location. “Composting” of the reed canary grass material on the site will
not be allowed.

Throughout the monitoring program, invasive vegetation (including reed canary grass) on the
site will be documented and managed during maintenance site visits (see Section 5.1.2.1
Invasive Vegetation Control). Removal may be conducted by hand, with light equipment, or
with an approved herbicide application, depending on the severity of the infestation. Care will
be taken to ensure that the material is removed prior to going to seed, and that all plant parts
are removed and not allowed to recolonize the site.

3.4.3.9Fauna

During construction, terrestrial and waterfowl! fauna are anticipated to relocate to surrounding
habitats away from the site. Most of the site construction will occur in isolation of the existing
channel, thereby avoiding impacts to fish. Information pertaining to streamflow diversion and
fish exclusion will be added to construction level plans and specifications. The project will be
subject to WSDOT Fish Exclusion Protocols and Standards (WSDOT 2012). Final review of any
diversions and fish exclusions will be in accordance with the written approval of the National
Marine Fisheries Service and the Washington State Department of Fish and Wildlife.

Construction on the site, including work within the existing (or joined) stream channels will be
subject to construction work windows required by the local, state, and federal permitting
agencies. The WDFW and Corps typically restrict in-water work in freshwater to the period
between July 15 and August 31 in the Puyallup River system. This in-water work window may
be modified through negotiation with the WDFW, Corps and the federal services, provided the
Port incorporate measures into the design for the protection of fish species. In addition to the
in-water work window, other work windows or restrictions may be required in the adjacent
floodplain for the protection of sensitive terrestrial species (e.g. bald eagle nests, great blue
heron rookeries, etc.) that may occur in the area.

During year 1, fish exclusion measures will be implemented (e.g., fish removal, block nets) prior
to establishing a downstream connection of the floodplain channel to the existing channel. In
addition, fish exclusion measures will be implemented during year 2 when upstream diversions
are constructed and when the year 1 floodplain channel is connected to the year 2 channel(s);
and large wood structures and alcoves are constructed within the existing channel.

The Port will comply with all construction timing requirements outlined in the various permits
and approvals for all applicable construction activities at the UCCMS.
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3.4.4Planting Plan

The Port’s horticulture consultant (horticulturist) will monitor plant installation to ensure that
the plantings are prepared and installed as outlined in the approved planting plan. The
horticulturist will inspect and approve the planting stock and review the plans with the field
crew to ensure they both recognize the species selected for installation and understand the
proposed placement of each species. The horticulturist will assist the landscape contractor in
making any final adjustments in the planting schedule, in response to field conditions.
Substitutions to the planting plan will be submitted in writing to the Port, for the Port to obtain
approval from the appropriate regulatory agencies prior to installation.

The intent of the planting plan is to create a mixed, forested/scrub-shrub wetland mosaic
community, along with an emergent community on channel benches (Sheets L3.1 through
L3.17). The proposed landscape plant schedule for the UCCMS is presented on Sheet L4.6. This
plant schedule may be modified through the design of the site as the final grades and areas are
determined. Standard spacing will apply to planted vegetation including 10 to 12 feet on center
for trees, 5 feet on center for shrubs, and 1.5 feet on center for emergents. The specific
guantities of each proposed species may be refined as well during final design of the mitigation
action.

3.4.4.1Plant Material and Handling Specifications

Within 30 days of contract award for the landscaping installation, the landscape contractor shall
submit documentation to the Port that the specified plant materials have been ordered and
secured for delivery as well as a list of supplier names, addresses, phone numbers, and the
storage/growing location. The landscape contractor shall inform the Port of the preferred on-
site staging area location(s) and submit documentation of the species, size, and quantity to be
delivered to the site and state when the delivery is expected.

If the plant material is to be contract grown at a nursery, the contractor shall ensure that
voucher specimens are provided to the Port for each species to be planted on the site. Voucher
specimens are to be verified to species by the Port’s horticulturist prior to delivery of the plants
to the site.

All plant materials to be used on the site will be native to the lower Puget Sound region and will
consist of nursery grown stock from a reputable, local dealer. Only native species specified in
the approved plant schedule are to be used; no hybrids will be allowed. Substitutions to the
planting plan will be submitted in writing to the Port, for the Port to obtain approval from the
appropriate regulatory agencies prior to installation.

Plant material provided will be typical of their species or variety; they will exhibit normal,
densely-developed branches and vigorous, fibrous root systems. Plants will be sound, healthy,
vigorous plants free from defects and all forms of infestation or disease.
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Container stock shall have been grown in its delivery container for not less than six months but not
more than two years. Plants shall not exhibit rootbound conditions. Under no circumstances shall
container stock be handled by their trunks, stems, or tops.

The contractor shall procure live stakes from a nursery. Harvesting of live stakes may be allowed
on-site at the UCCMS only with the prior written approval and direction of the Port’s Engineer and
wetland scientist. The nursery will follow industry standards for live stake harvest and delivery.
Live stakes must be alive with any side branches cleanly removed and bark intact. The butt ends
should be cleanly cut at an angle for easy insertion into the soil. The top should be cut square or
blunt. The cuttings should be % inch to 1-% inch in diameter and 24 inches to 42 inches long.
Cuttings must be fresh and must be kept moist after they have been cut to the appropriate
lengths. They must be prepared and installed within a 48-hour period. The contractor will be
responsible for appropriately phasing preparation and delivery of live stakes such that they can be
installed in a timely manner consistent with construction phasing and sequencing.

Seed mixtures used shall contain fresh, clean, and new crop seed mixed by an approved method.
The mixture is to be mixed to the specified proportions by weight and tested to a minimum of
95% purity and 80% germination. Seed mixes shall be certified as “Weed Free”.

All precautions customary in good trade practice shall be taken in preparing plants for moving
and storage. Workmanship that fails to meet industry standards will be rejected. Plants will be
packed, transported, and handled with care to ensure protection against injury and from drying
out. If plants cannot be planted immediately upon delivery they should be protected with soil,
wet peat moss, or in a manner acceptable to the Port’s horticulturist. Plants, fertilizer, and
mulch not installed immediately upon delivery shall be secured on the site to prevent theft or
tampering. No plant shall be bound with rope or wire in a manner that could damage or break
the branches. Plants transported on open vehicles should be secured with a protective
covering to prevent windburn. All plant material shall be inspected by the horticulturist upon
delivery. Plant material not conforming to the specifications above will be rejected and
replaced by the landscape contractor. Rejected plant materials shall be immediately removed
from the site.

Fertilizer (if appropriate) will be in the form of a natural, organic fertilizer such as fish or bone
meal, or an approved like form. Manure will not be allowed as fertilizer. Fertilizer should be
delivered in original, unopened, and undamaged containers showing weight, analysis, and
name of manufacturer. They should be stored in a manner to prevent wetting, deterioration,
theft, and vandalism. Fertilizer will be used at the direction of the Port’s horticulturist.

3.4.4.2Plant Material Preparation and Installation

The landscape contractor shall verify the location of all elements of the landscape plan in
coordination with the horticulturist prior to installation. The horticulturist shall reserve the
right to adjust the locations of landscape elements during the installation period as
appropriate, and as approved by the regulatory agency. If obstructions are encountered in an
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area that are not shown on the drawings, planting operations in that area will cease until alternate
plant locations have been approved by the Port.

Circular plant pits with vertical sides will be excavated for all container stock. The pits should be at
least twice the diameter of the container, and the depth of the pit should be at least 6 inches
greater than the depth of the container or root system. The bottom of each pit will be scarified to
a depth of 4 inches, and a small flat-topped mound will be prepared to support the root system.
The pit should be thoroughly wetted prior to plant insertion to prevent capillary stress.

Containers will be removed prior to planting, and the root systems will be gently loosened.
Broken roots should be pruned with a sharp instrument and roots should be thoroughly soaked
prior to installation. Set plant material upright in the planting pit to proper grade and
alignment. Water plants thoroughly midway through backfilling and add fertilizer (if
appropriate). Water pits again upon completion of backfilling, ensuring no air pockets remain in
the planting pit. No filling should occur around trunks or stems. Do not use frozen or muddy
mixtures for backfilling. Form a 24-inch diameter ring of wood chip mulch around the edge of
each planting pit to retain water (4-inch minimum depth, keeping 2” away from trunk), at the
discretion of the horticulturist. While high flows are not anticipated through the floodplain during
a flood event, mulch may be displaced during the wet season. The Port’s horticulturist will consult
with the contractor on replacing or foregoing subsequent mulching.

Live stakes will be installed to a minimum depth of 32 inches, ensuring that approximately four-
fifths of the length of the stake is tamped into the soil. The stakes will be installed at a right angle
to the planting surface. Tamping the stake is best accomplished with a dead blow hammer. Do
not split the stakes during tamping; stakes that split shall be removed and replaced.

3.4.5Cost Estimate

This cost estimate section is based on the January 31, 2013 plan set. This section has not been
updated to reflect the additional costs that will result from EPA/DOJ comments on the January
31, 2013 plan set and the Draft Basis of Design Report dated February 1, 2013. However, as the
EPA settlement areas are now defined acreages of wetland/buffer and linear feet of stream, the
costs are no longer relevant in apportioning the site to the EPA settlement and the Port’s
advance mitigation.

The comprehensive cost estimate for the project is dependent on numerous factors and is
contingent upon agreeing to the basis of design for the EPA settlement by the EPA/DOJ and the
Port entering a consent decree in Federal District Court, Pierce County. The comprehensive
project cost estimate for the January 31, 2013 plan set is provided in Table 7 and includes all
project costs as follows: project management, design (including survey, geotechnical
investigation, and permitting), permit fees, construction, oversight/inspection, and
maintenance and monitoring costs. The specific construction cost estimate with details and
guantities by mitigation area for the respective line item of the comprehensive cost estimate
(Table 7) are presented in Table 8 for the January 31, 2013 plan set.
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The EPA Settlement Area of the UCCMS is comprised of the following fixed elements:
¢7.56 ac of Mitigation Wetland (both restoration and creation);
¢4.00 ac of Forested Riparian Buffer; and
3,400 LF of Fisheries Enhancement, new stream channel (see below for calculation).

The Port Advanced Mitigation Area of the UCCMS is comprised of the remaining wetland
restoration and creation areas, remaining buffer enhancement area, existing forested wetland
enhancement, and the remaining portion of the Fisheries Enhancement (stream channel and
pond) areas after the above EPA Settlement Areas have been allocated at the UCCMS. The EPA
Settlement Area, including the three elements detailed above, is allocated geographically at the
UCCMS as displayed on Sheet G0.2 of April 8, 2013 plan set. As discussed in Section 3.3
Design/Shape Uncertainties, the Mitigation Wetland and Forested Riparian Buffer acreages are
a fixed amount of acres, however, the geographic location or shape of those acreages may
change as design progresses. The 3,400 LF of Fisheries Enhancement for EPA is calculated
based on the following:

eThe total Fisheries Enhancement (January 31, 2013 plan set) cost for all stream channels
created at the UCCMS is $2,064,985 (excludes costs for ponds, pond outlet channels,
and channel benches).

eThe total lineal feet (LF) of stream channels (based on stream channel center-line) created
at the UCCMS is 4,696 LF; however, for the purposes of determining Fisheries
Enhancement apportioning, the total stream channel (LF) included in the cost detailed
above is 4,056 LF (excludes pond outlet channels [approx. 640 LF], ponds, and channel
bench areas).

eThe total per LF cost is $509 (52,064,985 / 4,056 LF = $509/LF) for the January 31, 2013
plan set.

eThe Port’s initial requirement to allocate $1.5 million value of Fisheries Enhancement to
EPA equates to 2,947 LF based on the above total per LF cost (51,500,000 / $509/LF =
2,947 LF).

eHowever, based on EPA concerns regarding the contingency included in the total Fisheries
Enhancement (January 31, 2013 plan set) cost estimate ($2,064,985), EPA required the
Port to allocate another 453 LF ($230,577) of stream to EPA for a total Fisheries
Enhancement (stream) allocation to EPA of 3,400 LF ($1,730,600).

Based on the above, the Fisheries Enhancement element of the EPA Settlement Area will now
be a fixed 3,400 LF of stream channel. Therefore, as design progresses, 3,400 LF of stream
channel will be a fixed amount, however, the geographical location or shape of this allocated
stream channel may change. The as-built report will include a site plan depicting the actual (as-
built) locations of the EPA Settlement Area, including a breakdown of the 7.56 ac of Mitigation
Wetland, 4.00 ac of Forested Riparian Buffer, and 3,400 LF of stream channel.
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Table 7. Comprehensive project cost estimate

Mitigation Fisheries Advanced
Wetland Enhancement  Mitigation
(EPA) (total) (Port) Total Notes
Project Management $157,529 $150,777 $346,905 $655,212
Permit Fees $16,666.67 $16,667 $16,667 $50,000)
Design, Permitting, Survey & Geotech $291,667 $291,667 $291,667 $875,000|Cost for design & permitting ($675k) and survey/geotech ($200k) consulting services.
Construction (w/ tax & 30% contingency) $1,494,954 $1,430,875 $3,292,128 $6,217,957|From "Engineering Construction Cost Estimate for 30% Design" dated 01/30/13.
Construction Estimate $1,050,196 $1,005,181  $2,312,700| $4,368,077|From "Engineering Construction Cost Estimate for 30% Design" dated 01/30/13.
Contingency (30%) $315,059 $301,554 $693,810 $1,310,423
Sales Tax (9.5%) $129,699 $124,140 $285,618 $539,457
Construction Oversight $50,000 $50,000 $50,000 $150,000|Cost for 3 yrs oversight (2 yrs construction and 1 yr planting/establishment).
Independent Horticulturalist $80,000 S0 $80,000 $160,000|Cost for 3 yrs peer review/site inspection (2 yrs construction and 1 yr planting/establishment).
Cultural Resource Observation & Report $25,000 $25,000 $25,000 $75,000(Cost for observation during native soil excavation and reporting.
Maintenance/Stewardship $450,000 $50,000 $450,000 $950,000| Maint. ($10k/site, 5yrs), Stewardship for wetlands ($2k/d for 6 man crew & expenses, 20d/yr/site, 10 yrs)
Monitoring $85,000 $50,000 $85,000 $220,000| Cost for 10 yrs monitoring based on a similar site's recent monitoring costs.
Subtotal $2,650,817 $2,064,985 $4,637,366 $9,353,169
Total|  $9,353,169
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Table 8. Construction cost estimate detail

Total Project Fisheries
Bid Item Price Mitigation Wetland Enhancement Advanced Mitigation
# Item Description Quantity | Unit| Unit Cost (EPA) (EPA & Port) (Port)
Qty or (%) Price Qty or (%) Price Qty or (%) Price

1 Mobilization (15%) 1|LS $537,100 $537,100 24.0%| $129,130 23.0%| $123,590 52.9%| $284,350
2 Temporary Erosion and Sediment Control (7%) 1|LS $250,700 $250,700 24.0% $60,260 23.0% $57,680 52.9%| $132,700
3 Temporary Access Roads 1|LS $295,052 $295,052 $46,865 $201,322 $46,865
31 Channel (Trunk) Access Roads 1|LS $201,322 0.0% $0 100.0%| $201,322 0.0% $0
3.2 Channel (Spur) Access Roads 1|LS $78,729 50.0% $39,365 0.0% $0 50.0% $39,365
33 Wetland Mats 1|LS $15,000 50.0% $7,500 0.0% $0 50.0% $7,500
4 Temporary Access Road Removal 3,672|CY $40 $146,867 0.0% $0 100.0%| $146,867 0.0% $0
5 Site Clearing - Reed Canary Grass Removal 29,318|CY $30 $879,600 26.0%| $228,696 5.0% $43,980 69.0%| $606,924
6 Side Cast Mound Removal Excavation 1,850|CY $25 $46,300 11.2% $5,209 0.0% $0 88.8% $41,091
7 Channel Excavation 5,451|CY $35 $190,800| 0.0% $0 86.4%| $164,851 13.6% $25,949
8 Channel Benches Excavation 1,526(CY $35 $53,400 30.0% $16,020 0.0% $0 70.0% $37,380
9 Pond Excavation 4,316|CY $35 $151,100 0.0% $0 0.0% $0 100.0%| $151,100
10 Hummock Construction 6,273|CY $12 $75,300 37.1% $27,952 0.0% $0 62.9% $47,348
11 Wetland Creation and Haul Off-site 15,090|CY $12 $181,100 66.8%| $120,917 0.0% $0 33.2% $60,183
12 Existing Channel Alcove Construction 342|CY $35 $12,000 34.0% $4,080 0.0% $0 66.0% $7,920
13 Log Structure: Bank roughening 50|EA $520 $26,000 3 $1,560 29 $15,080 18 $9,360
14 Log Structure: Channel deflector 2|EA $4,160 $8,320 0 $0 2 $8,320 0 $0
15 Log Structure: Channel roughening 6|EA $1,040 $6,240 0 $0 6 $6,240 0 $0
16  |Log Structure: Grade control 6|EA $2,080 $12,480 0 $0 5| $10,400 1 $2,080
17 Log Structure: Hummock roughening 85|EA $520 $44,200 35 $18,200 0 $0 50 $26,000
18 Log Structure: Instream meander roughening 5|EA $3,120 $15,600 0 $0 5 $15,600 0 $0
19 Log Structure: Wetland roughening 38|EA $1,040 $39,520 14 $14,560 0 $0 24 $24,960
20 Log Structure: Wetland Snag 19|EA $686 $13,042 7| $4,804.80 0 $0.00 12| $8,236.80
21 R1 Log: 16" dia, 15' long w/rootwad 38|EA $500 $19,000 14 $7,000 0 $0 24 $12,000
22 R2 Log: 18" dia, 20’ long w/rootwad 10|EA $700 $7,000 0 $0 10 $7,000 0 $0
23 R3 Log: 18" dia, 25' long w/rootwad 56|EA $750 $42,000 3 $2,250 35 $26,250 18 $13,500
24 R4 Log: 18" dia, 30' long w/rootwad 4|EA $800 $3,200 0 $0 4 $3,200 0 $0
25 R5 Log: 24" dia, 25' long w/rootwad 85|EA $900 $76,500 35 $31,500 0 $0 50 $45,000
26 R6 Log: 24" dia, 35' long w/rootwad 85|EA $1,000 $85,000 35 $35,000 0 $0 50 $50,000
27 |L1Log: 12" dia, 10' long 5|EA $150 $750 0 $0 5 $750 0 $0
28 L2 Log: 12" dia, 25' long 12(EA $200 $2,400 0 $0 12 $2,400 0 $0
29 L3 Log: 16" dia, 20' long 133(EA $300 $39,900 49 $14,700 0 $0 84 $25,200
30 L4 Log: 18" dia, 15' long 5|EA $350 $1,750 0 $0 5 $1,750 0 $0
31 L5 Log: 18" dia, 20' long 9|EA $350 $3,150 0 $0 9 $3,150 0 $0
32 L6 Log: 18" dia, 25' long 77|EA $400 $30,800 3 $1,200 54 $21,600 20 $8,000
33 L7 Log: 18" dia, 30' long 16|EA $450 $7,200 0 $0 16 $7,200 0 $0
34 L8 Log: 18" dia, 35' long 8|EA $500 $4,000 0 $0 8 $4,000 0 $0
35 L9 Log: 18" dia, 40' long 12|EA $550 $6,600 0 $0 10 $5,500 2 $1,100
36 Revegetation 1[LS $912,903 $912,903 30.0%| $273,871 0.0% $0 70.0%| $639,032
37 Fencing 1[LS $26,450 $26,450 0.0% $0 100.0% $26,450 0.0% $0
38 Maintenance Bridges 3[EA $34,000 $102,000) 0.0% $0 100.0%| $102,000 0.0% $0
39 Stabilized Maintenance Laydown 1[Ls $12,844 $12,844 50.0% $6,422 0.0% $0 50.0% $6,422

Construction Subtotal $4,368,167 $1,050,196 $1,005,181 $2,312,700

Contingency (30%) $1,310,450 $315,059 $301,554 $693,810

Subtotal (with 30% Contingency) $5,678,617 $1,365,255 $1,306,735 $3,006,510

Tax (9.5%) 5539,459 $129,699 $124,140 $285,618

Total (with +30% Contingency and Tax) $6,218,085| $1,494,954 $1,430,874 $3,292,129
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4.0MONITORING, ADAPTIVE MANAGEMENT AND CONTINGENCY PLANS

The following sections outline the Port’s proposed monitoring schedule, methods and
deliverables for the UCCMS monitoring program. This monitoring program applies to the EPA
Settlement Area and Fisheries Enhancement Project (Table 4), as well as the Port’s Advanced
Mitigation Area (Table 5).

4.1Monitoring Plan

4.1.1Monitoring Duration and Frequency

As described below, the Port will monitor the site for a total of 10 years, with monitoring events
occurring in years 0 (as-built), 1, 2, 3,5, 7 and 10. As part of Year 0, the Port will conduct an as-
built survey of the site following final construction to document the installation of the site, and
to describe any deviations from the approved, permitted construction plans. For clarification,
the year within which construction of the site is complete (including plant installation) will be
Year O.

4.1.2 Monitoring During Construction

Stream flow and surface water depth will be monitored during construction of the upstream
deflector structure at three locations: (1) 100 feet upstream of the proposed structure within
the existing Clear Creek channel, (2) 100 feet downstream of the diversion within the proposed
floodplain channel, and (3) at the downstream limit of the deflector structure within the
existing Clear Creek channel. The intent of this monitoring is to inform the construction
contractor and the design engineer of the functioning of the deflector structures (see Table 5).
No post-construction or long-term flow or surface water depth monitoring will occur.

4.1.3Post-Construction Inspection

Post-construction (as-built) inspection will consist of evaluating the as-built earthwork
conditions and plantings immediately after construction (Year 0) to confirm the approved
Planting Plan was followed and plants, hummocks, and large woody material were installed
appropriately. The Port will notify EPA electronically within 14 calendar days after completion
of site construction and plantings. Upon notice, and at EPA’s request, a walk-through survey
will be conducted with Port and EPA staff to verify that the installation conforms to the
approved plan. If EPA does not conduct the walk-through survey within thirty working calendar
days from EPA's receipt of the electronic notice, the post-construction inspection shall be
considered approved by EPA and the Port can continue with construction contract close-out
and completion of the as-built (Year 0) report.

Fixed points will be established within the UCCMS, with each point to be used as a transect end
point for vegetation monitoring and photo-point documentation during as-built (baseline) and
long-term monitoring. It is anticipated that approximately nine (9) transects will be established
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on which to conduct long-term monitoring. The final number of transects will be determined
during the as-built surveying. The transects will be spaced approximately every 200 feet, and
will extend perpendicular to and east from the ordinary high water mark of the existing (old)
Clear Creek channel. These transects will extend from the old channel to the wetland/upland
boundary along the east side of the site. In addition, approximately four (4) separate transects
will be established in the planted forested buffer area to document the success of the buffer.
These transects will be randomly placed within the forested buffer area. Transect endpoints
will be marked with wooden posts (or otherwise clearly and permanently marked) and their
locations surveyed.

Post-construction inspection and an as-built survey will be conducted by qualified scientists, or
surveyors, respectively, after completion of construction. Consistent with the Project Targets
and Project Standards articulated in Tables 4 and 5 of this Basis of Design document, physical
attributes such as microtopography and elevations will be recorded along the permanent
transects and will constitute baseline (Time “0”) conditions for comparison during long-term
monitoring.

Following completion of the post-construction inspection and as-built survey, a qualified
scientist will prepare the as-built (baseline) data verifying that all design features have been
appropriately implemented. Any changes to the planting plan will also be discussed in the as-
built report. The as-built report will be submitted to the appropriate regulatory agencies within
90 days following completion of construction (including plant installation).

4.1.4Long-Term Monitoring

Long-term monitoring will be conducted over a ten (10) year period with most observations
conducted during years 1, 2, 3, 5, 7 and 10 (Tables 4 and 5). The purpose of the long-term
monitoring program will be to evaluate the establishment and maintenance of the plant
communities within the restored/created wetland and forested buffer areas, and to monitor
changes in habitat and floodplain complexity and connectivity to determine if the project
targets and standards of the UCCMS have been met (Tables 4 and 5). The permanent transects
established during the post-construction inspection (as-built survey) will be utilized for
monitoring the development of the UCCMS over the course of the long-term monitoring period
(ten years). Photographs will be taken at each transect end-point during each vegetation
monitoring year to document the development of the vegetation communities.

Monitoring will be conducted using the techniques and procedures described in Section 4.2 to
guantify the survival, relative health and growth of the installed plant material, as well as the
physical attributes of the floodplain, wetland and buffer system. A stratified monitoring
approach will be used for long-term vegetation monitoring of the site. A stratified approach
evaluates the various levels (strata) of vegetation within a community (i.e. forest, shrub,
groundcover) using separate monitoring techniques. Using this approach allows for evaluation
of the success of each vegetation strata independently, as is required by the Success Criteria
described in Tables 4 and 5. Monitoring will be conducted according to the schedule in Tables 4
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and 5, with reports submitted within 90 days following each monitoring years’ activity
describing and quantifying the status of the UCCMS.

4.2Monitoring Methods

The following sections outline the specific methods to be used for monitoring the development
of the site and determining achievement of the success criteria for the project targets and
standards (Tables 4 and 5). These methods include a combination of transects, random walk-
through surveys, and fixed monitoring points. This combination of methods provides a wide
range of functional monitoring. It also ensures a comprehensive data set with which to
determine achievement of project targets and standards.

4.2.1Vegetation

Vegetation monitoring will be conducted in accordance with the monitoring schedule to
compare results against the project targets and standards (Tables 4 and 5). Inspection of the
planted material to determine health and vigor of the installation will occur during each
vegetation monitoring visit (Years 1, 2, 3, 5, 7 and 10).

4.2.1.1Percent Survival

A walk-through survey will be conducted in the planted wetland and buffer vegetation
communities to document survival of installed vegetation. Any plants that are dead will be
noted, and percent survival of planted vegetation will be calculated. The required standard for
percent survival will be 90% survival of planted vegetation for each of the first 2 years after
installation. In years 3 through 10, percent canopy cover (see Section 4.2.1.2) will be used in
place of percent survival to document health and vigor of the planted vegetation.

4.2.1.2Canopy Cover

Vegetation monitoring will include collection of quantitative data during each monitoring visit.
Three separate methods will be used to evaluate the development of the plants on the site.
These methods have been utilized previously on numerous other Port mitigation sites. The
sampling methods used will depend on the number of strata of vegetation present and the
project standard to be evaluated. The canopy cover plot sampling method (Daubenmire 1959)
is used for all herbaceous plants and for small shrubs and tree seedlings that are <1 m tall. The
line-intercept method (Canfield 1941) is used for shrubs and for small trees <2 m tall. A belt
transect technique (Phillips 1959, Daubenmire 1968, Mueller-Dombois and Ellenberg 1974) is
used to evaluate large shrubs and trees >2 m tall.

The canopy cover plot sampling method will be used throughout the length of each transect.
The line-intercept and belt transect methods will be used where the appropriate shrub and tree
strata are present along each transect.

Each method requires identifying each taxon to the genus and, in most cases, to the species
level. Plants that cannot be identified in the field will be collected for later identification. The
unidentified plant will be assigned a pseudonym (e.g., Unknown A). At least two specimens of
the plant will be collected from outside of the plot. One will be placed in a sealed plastic bag
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with a label showing the pseudonym and date and place of collection, and the other will be
preserved in a standard plant press. The sample in the bag will be placed on ice and identified
as soon as possible in the lab. The pressed sample maybe used as a reference specimen. Each
vegetation monitoring procedure will be conducted along the permanent transects established
at the site and documented in the as-built report.

Plot Sampling

This method, adapted from Daubenmire (1959), will be used to evaluate plants <1 m tall
(groundcover). A series of 0.25 m? plots (0.5 m x 0.5 m) will be placed at consistent intervals
along the permanent transects established at the site. Horner and Raedeke (1989, pp 1I-D1-4)
recommend spacing plots at 6 m intervals for areas larger than 0.75 acre.

1. A measuring tape will be laid out along the transect, with the sampling crew making
sure to stay on the left side of the transect to avoid disturbing the plots that will be
sampled. The samplers will make sure the tape is taut, straight, and anchored firmly.

2. Starting at the 1 m point along the transect, the plot frame will be placed on the right
side of the tape with the lower right corner at the meter marker and one side along the
transect.

3. The depth of water at the lower right corner of the plot (if water is present) will be
recorded.

4. All individuals of a species in the plot will be considered as a unit, ignoring for the
moment other kinds of plants. An imaginary line drawing about the leaf tips on the
undisturbed canopies (ignoring inflorescences) will be projected as polygonal images on
the ground. This projection is considered “canopy cover.” A plant does not have to be
rooted in the plot to have canopy cover over the plot. The canopy cover of the species
will be assigned a cover class from the following table:

Table 9. Canopy cover classes

Canopy Cover Class Range of % Canopy Midpoint of Range
Cover
1 0-5% 2.5%
2 5-25 15
3 25-50 375
4 50-75 62.5
5 75-95 85
6 95-100 97.5

This value will be recorded on the canopy cover data form.
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5. The remaining species will be considered. Similarly, the cover class for bare ground in
the plot will be estimated on the data form.

6. The sampler will advance to the next plot along the transect.

The procedure will be repeated for each transect.

Line-Intercept Sampling

The line-intercept method (Canfield 1941) will be used to quantify shrubs and small trees that
are generally too large for plot canopy cover method (>1 m but < 2 m tall). Small shrubs and
trees <1 m tall will be sampled in the canopy cover method described above. The transect line
will be used as the sampling area for the line-intercept method. The field procedure follows:

1. The measuring tape will be laid out along the transect with the sampling crew making
sure to stay on the left side of the transect to avoid disturbing the plots sampled with
the canopy cover method. The samplers will make sure the tape is taut, straight, and
anchored firmly.

2. Starting at the end of the transect line, the species and intercept length of each shrub
and small tree along the transect will be recorded on the line-intercept data form. The
intercept length is the portion of the transect length intercepted by a perpendicular
projection of the plant’s foliage.

3. The total length of the transect sampled will be recorded.

The procedure will be repeated for each transect.

Belt Transect Sampling

This method will be used to sample only trees that are >2 m tall and therefore may not be used
during the first years of monitoring. A belt or strip 2 m wide (1 m each side) along the transect
line will be used as the sampling area. The field procedure follows.

1. The measuring tape will be laid out along the transect with the sampling crew making
sure to stay on the left side of the transect to avoid disturbing the plots sampled with
the canopy cover method. The samplers will make sure the tape is taut, straight, and
anchored firmly.

2. Using a 1 m pole held perpendicular to the transect tape, the outside boundary of each
side of the sampling belt will be determined.

3. At each tree encountered in the belt transect, the species and breast-height diameter
(dbh) will be recorded on the belt transect data form. The 10 cm divisions on the dbh
tape will be used to determine the diameter class of the tree at breast height.
Diameters will be tallied by diameter class according to the following table:
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Table 10. Belt transect diameter class

Diameter Class Range (cm) Mean Basal Area (cm?)
1 <10 19.6
2 10-20 177
3 20-30 491
4 30-40 962
5 40-60 1964
6 60-80 3849
7 80-100 6362

All trees whose stem is more than half within the belt will be included. Trees exactly on the
boundary will be counted as one-half.

The procedure will be repeated for all transects. Data collected using all three sampling
methods will be analyzed using the procedures described in Horner and Raedeke (1989).

4.2.1.3Vegetation Strata

Using the data gathered for the canopy cover monitoring (see Section 4.2.1.2), the number of
vegetation strata observed and documented within the wetland and buffer areas. Vegetation
strata will be defined as the occurrence of a layer of vegetation having similar height and
growth habit. Typical vegetation strata likely to be observed on this site include trees, small
trees and saplings, shrubs, perennial grasses and forbs, and ferns and fern allies. The required
standard for vegetation strata will be a minimum of 3 strata present across all vegetation
communities at year 10.

4.2.2Hydrology

Hydrology monitoring will be conducted in accordance with the monitoring schedule to
compare results against the project targets and standards (Tables 4 and 5). Shallow
groundwater monitoring wells, stilling wells, or stream gauges fitted with water level recorders
will be installed in each of the following habitat areas following construction:

1.Main floodplain channel

2.Channel bench

3.Alcove

4.Depressional swale

5.Floodplain wetland
Shallow groundwater monitoring wells and stream gauges will be equipped with pressure
transducers that are programmed to log water level surface elevation data once per hour. One
day of surface water will be determined based on a minimum of one hour of surface water

inundation recorded over a 24-hour period of data logging from pressure transducers. In
addition, to evaluate overall conditions, water depths in multiple habitats will be measured
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during site visits conducted to download data from pressure transducers (approximately 4 visits
per year). If a well or stream gauge is destroyed and no longer functional, or a new habitat
forms in the existing well or stream gauge location due to natural processes (e.g., due to
channel migration or avulsion), it will be re-installed at another representative location of the
same habitat type as was originally monitored.

4.2.3Fauna

Visual observations of all wildlife species observed during the vegetation monitoring events will
be recorded. Birds, fish, mammals, amphibians, and reptiles observed on-site will be identified
to species (where possible), and observations of any breeding or nesting activity will be
recorded.

4.2.4Maintenance of Habitat Connectivity

Integral to the restoration of the UCCMS is the formation and maintenance of a diverse array of
habitat types. These habitat types include stream channel and benches, floodplain wetlands,
and forested upland buffer. Maintaining connectivity between these habitats increases
function over time by providing diverse niches within and along the borders between habitat
types.

During the respective monitoring events, the patch size and patch contiguity of the restored
habitats will be assessed (Tables 4 and 5). This assessment will consist of a walk-through
inspection of the site to document disturbances or fragmentation of the restored habitats
within the waters/wetland system and between the waters/wetlands and associated buffers.
Fragmentation within the waters/wetland system or between the waters/wetlands and
associated buffers may occur from human-caused disturbances such as unauthorized land
clearing or recreational activities, or from natural events such as flooding, scour, fire or high
winds. In addition to the walk-through inspection, and when possible, aerial photographs (such
as those from Google EARTH™) may be used to identify patch fragmentation and any losses of
contiguity between the waters/wetlands and associated buffers. Contingency actions in
response to observed fragmentation, loss of contiguity with buffers, and/or other disturbances
may include (but not be limited to) increased security measures (i.e. fences, gates) and
replanting of disturbed areas. A discussion of any observed fragmentation or disturbance and
the contingency measures implemented (if any) will be included in the monitoring report.

4.2.5Water Quality

Dissolved oxygen (“D0O”) and temperature will be monitored both upstream and downstream of
the UCCMS. The Port will monitor DO and temperature upstream of the first diversion
structure and downstream of the confluence of the constructed channel with the existing Clear
Creek channel, upstream of the Gay Road culvert. Monitoring may include use of installed data
loggers or manual measurements. Sampling will occur during the months of February to June
(to coincide with the primary outmigration period of juvenile salmonids). Measurement
frequency shall be a minimum of one measurement per week if monitoring occurs manually. If
monitoring is conducted using a data logger, data will be collected once every hour. Monitoring
for DO and temperature will be conducted during years 1, 3, 5, and 10.
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DO and temperature data will be compiled and compared to published literature values of
optimal conditions for salmonid species in the lower Puyallup River system. This comparison
will be conducted for informational purposes only, and will not be tied to any project targets or
standards for the UCCMS. A narrative synthesis of the data will be included in the monitoring
reports.

4.2.6 Wetland Classes

The number of wetland classes present within the EPA Settlement Area and the Port’s
Advanced Mitigation Area will be documented during the monitoring of vegetation at the
UCCMS. This parameter will be documented by applying the definitions of the various
palustrine wetland classes (e.g., forested, scrub-shrub, persistent emergent, aquatic bed) found
in Cowardin et al.’s Classification of Wetlands and Deepwater Habitats of the United States
(1979). Vegetation monitoring data will be used to support the determination of wetland
classifications within the UCCMS.

4.2.7Large Wood Structures and Hummocks

Monitoring of LWD structures (grade control, bank roughening, channel roughening, instream
meander roughening, hummock roughening, and wetland roughening) and hummocks will be
conducted in accordance with the monitoring schedule to compare results against project
targets and standards (Tables 4 and 5). During monitoring visits, general observations will be
recorded for representative LWD structure types including photo documentation, log count,
condition, and scour. During monitoring visits, the length of long axis and short axis distances
of representative hummock types will be measured from a fixed point in the center of the
hummock.

4.2.8Photographic Documentation

Preliminary photo-points will be established on the monitoring plan sheet developed during
final design. The preliminary photo-points may be revised as necessary during the as-built
survey and report in order to obtain representative photographs of the UCCMS. Photo-points
will be established at the ends of each permanent monitoring transect to document
restored/created wetland and forested buffer vegetation success and development over time,
as well as the condition of floodplain roughness, complexity, and habitat development.
Photographs, including time/date stamps, GPS position and azimuth or direction of the photo
will be taken from the same locations (and facing the same direction) during each vegetation
monitoring site visit to document the project’s appearance and progress. In addition, photo-
points will be established for monitoring representative large wood structure and hummock

types.
Furthermore, significant erosion or accretion events will be photographed, as will changes to

channel morphology, appearance of habitat structures (e.g. nests, dens), and other significant
physical or biological developments within the UCCMS.
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4.2.9Effects of Restoration and Changes in Ecosystem Area and Function

The Port will document the effects of the restoration at the UCCMS and the changes in
ecosystem area and function through a narrative synthesis of the monitoring data collected for
the project. This synthesis will consist of a comprehensive narrative summary of the
monitoring data collected to date, documenting the changes in function both at the time of the
as-built (year 0) and over time as compared to the as-built condition (for years 5 and 10) as
presented in the monitoring schedule (Tables 4 and 5). This data synthesis will be included in
the respective monitoring reports. As part of this synthesis, the Port may choose to augment
the narrative described immediately above by comparing changes in hydrologic,
biogeochemical, plant community, and faunal support/habitat functions over time (i.e.,
baseline, year 5 and year 10).

4.3Monitoring Reports

As part of the monitoring program, the Port will be required to submit regular reports
describing the results of the mitigation site monitoring and comparisons to the Project Targets,
Standards & Success Criteria (Tables 4 and 5).

4.3.1As-Built Report

Within 90 days of closeout of the construction contract by the Port commission, the Port will
prepare and submit an as-built report to the permitting agencies. This report will document the
as-built conditions and describe any deviations from the approved design/plan. The report will
also describe any potential problems identified during construction/installation and any
recommended remedies to be proposed to the permitting agencies. The as-built report must
also include an as-built survey drawing prepared by a licensed land surveyor documenting the
physical conditions of the site after construction (including plant installation). The as-built
survey must include all appropriate habitat features and 1-ft contour intervals. Photographs
will be taken at the established photo-points to further document the as-built conditions within
the UCCMS.

4.3.2Monitoring Reports

No later than March 1% of the year following a monitoring year, the Port will submit a report to
EPA and the permitting agencies detailing the results of the previous year’s monitoring
activities. The report will document site conditions, provide a summary of the adaptive
management actions conducted on the site, describe any deviations from the monitoring
protocols, and discuss the monitoring results relative to the project targets & standards
(Tables4 and 5). The report will also describe any potential problems observed and
recommend changes to the adaptive management or monitoring protocols.

4.3.3Monitoring Schedule
A post-construction (as-built) inspection will be conducted as described above after completion
of construction and plant installation (Year 0). Long-term monitoring of the UCCMS will be
conducted in years 1, 2, 3, 5, 7 and 10, post-construction. Unless otherwise noted in Table 4 or
5, vegetation monitoring activities are to be conducted in late summer (July through
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September). Monitoring reports will be submitted to the appropriate regulatory agencies by
March 1% of the following calendar year.

5.0ADAPTIVE MANAGEMENT AND CONTINGENCY PLANS

The sections below describe the adaptive management activities to be conducted by the Port at
the UCCMS, as well as the contingency planning process to be followed for the duration of the
UCCMS monitoring program.

5.1Adaptive Management Plan and Site Stewardship

5.1.1 Site Stewardship

Maintenance of the UCCMS area will be the responsibility of the project owner (Port) for the
duration of the monitoring period. Stewardship site visits will occur annually during the ten
year monitoring period. During each site visit, all litter including paper, plastic, bottles,
construction debris, yard debris, etc., will be removed, and stewardship actions will be
conducted to control non-native, invasive and noxious> vegetation. In addition, the Port will
monitor the site for damage due to anthropogenic disturbance (e.g., recreational vehicles) and
will monitor the site perimeters and buffers to ensure the site is not being degraded by
uncontrolled sediment inputs from surrounding upland landscapes, dumping, or other
anthropogenic activities. If anthropogenic disturbances or uncontrolled sediment inputs are
discovered, the Port will implement an adaptive management plan to implement best
management practices and make necessary repairs to the site. Work to be completed within
the first year in the planted wetland and forested buffer areas includes replacement of dead or
failed plant materials with plantings of the same species, size and location as original plantings.
Replacement plantings, if required, are to be installed during the dormant period (January-
March).

While the native species selected for the UCCMS are local, hardy and typically thrive in
northwest conditions, some individuals within the planted areas might perish due to dry
conditions. As discussed in Section 3.4.3.6, temporary supplemental irrigation may be provided
in the planted forested buffer for the duration of the first summer while the native plantings
become established. The Port will inspect the temporary irrigation to ensure proper function.

5.1.2Adaptive Management Plan

The Port will develop an Adaptive Management Plan that will outline maintenance activities
that can be undertaken by the Port to ensure the long-term success of the site. These
maintenance activities may include (but not be limited to) invasive vegetation removal,
sediment accretion monitoring, limited replanting or inter-planting with native species, and

2 Al species listed in the most current Pierce County Noxious Weed List (as issued by the Pierce County Noxious Weed Control
Board), in addition to common tansy (Tanacetum vulgare), field bindweed (Convolvulus arvensis), reed canarygrass (Phalaris
arundinacea), non-native knotweeds (Polygonum bohemicum, P. cuspidatum, P. polystachium, and P. sachalinense) and
climbing nightshade (Solanum dulcamera).
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other maintenance actions deemed important to the overall success of the site. In the event
vegetation planting is required, planting is to be done during the dormant period from January
through March.

Maintenance and Adaptive Management activities conducted by the Port or its contractors will
be summarized in the monitoring reports submitted to the regulatory agencies.

5.1.2.11nvasive Vegetation Control

Data collected during the monitoring of the planted vegetation on the site will be used to
inform the Port on the status of invasive vegetation on or immediately adjacent to the site.
These data include both transect survey data and observations from walk-through inspections
of plants for health and vigor assessments. All occurrences or invasive vegetation will be
outlined on a scaled map of the site, from which an estimate of overall cover can be made.

During the spring of each monitoring year, the mitigation site will be walked by a qualified
scientist and any areas of invasive vegetation infestation will be noted. A landscape contractor
or stewardship manager will then conduct best management practices (BMPs) to control the
invasive vegetation prior to it going to seed. BMPs may include hand removal, herbicide
application (injection, spot spraying, cut and dab), or other approved and permitted control
measures. Invasive vegetation species of particular interest include reed canarygrass (Phalaris
arundinacea), Himalayan blackberry (Rubus discolor), cut-leaf blackberry (R. lacinatus), English
ivy (Hedera helix), holly (llex aquifolia), Scotch broom (Cytisus scoparius), and all other noxious
weeds on the most current Pierce County Noxious Weed List (Class A, B and C-listed species). A
zero-tolerance policy will be adhered to for Japanese knotweed (Polygonum cuspidatum),
purple loosestrife (Lythrum salicaria), and other noxious, invasive vegetation as determined by
the project scientist, and eradication measures for any occurrence of these species on or
adjacent to the site will be promptly conducted throughout the duration of the 10-year
monitoring period. Areas where invasive vegetation has been removed may be replanted with
native vegetation to prevent reinfestation.

The Port utilizes numerous weed control methods depending on the type and amount of
weeds, their location, and other factors. In addition, the Port utilizes its own Vegetation
Management Manual, along with Pierce County Noxious Weed Control Board guidance, and
King County Noxious Weed Control Board Best Management Practices to assist the weed
management process at the Port’s habitat mitigation sites. The Port has successful experience
in creating habitat mitigation sites and controlling invasive weeds. For the aforementioned
reasons, weed control management must remain flexible and have a wide range of control
measures available for use depending on the specific conditions or situations at the time weed
control is required.

5.1.2.2Sediment Accretion Monitoring and Replanting

During high flow and flooding events in the newly aligned Clear Creek channel, scour and
deposition of sediment will occur. These natural processes of lowland stream systems have
been incorporated into the design of the site to the extent possible. Monitoring of the site to
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assess the extent of erosion and accretion will be conducted as part of the adaptive
management strategy to inform decisions on plant reestablishment and other potential
adaptive management actions.

Sediment erosion and accretion processes are highly variable and random with respect to
location and extent of occurrence. Using permanent stations to monitor erosion and accretion
is not practical due to this variability. Therefore, sediment accretion will be assessed during
walkthrough surveying in appropriate sediment accretion areas as part of the adaptive
management strategy, as necessary. Particular attention will be focused on documenting
sources of human-derived sediment that move into buffer areas or through the buffer and into
waters/wetland areas.

Sediment accretion surveying entails using a probe, stake/probe, auger or shovel in areas of
observed distressed plants and sediment accretion. When necessary and as part of the
adaptive management strategy, scientists will walk the site and look for areas with unhealthy
plants and observable sediment deposition. The sediment depth will be measured. The
location of depth measurements will be recorded using a Global Positioning System. This
information will inform the Port’s adaptive management plan with respect to plant selection
and replanting strategies.

5.2Contingency Plan

The contingency plan provides a framework for taking more aggressive action if the UCCMS fails
to meet a project standard for more than three consecutive monitoring events for the same
target or fails to meet the final success criteria for a specific project target (Tables 4 and 5). The
contingency actions will vary depending on whether physical or biological processes are
responsible for non-attainment, and the degree of shortfall. If the failure of a project standard
for three consecutive monitoring events for the same target is minor, and the permitting
agencies agree the shortfall is minor, the Port may continue to address the shortfall within the
scope of the adaptive management plan (see Section 5.1.2). If the failure of the final success
criteria is minor, and the permitting agencies agree the shortfall is minor, the permitting
agencies may determine that the respective success criteria have been met.

5.2.1Contingency Actions

This contingency plan identifies a planning process for selecting appropriate actions to address
large-scale failure or anticipated failure of final success criteria for a specific project target. In
order to maintain the flexibility needed to respond effectively and appropriately to biological
and/or physical conditions, this plan does not present a specific list of actions that will be taken
to remedy all specific types of failures at the UCCMS.

Site-specific contingency options do exist for the UCCMS, and sample options are outlined

below, as well as in Tables 4 and 5. The list of sample corrective actions is not exclusive, nor is
it a commitment to undertake a specific action.
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Large-scale failure of biological components of the UCCMS are more difficult to predict and
specific responses are impossible to present in detail. However, the following general
approaches would be anticipated:

e If the planted forest, scrub-shrub or emergent vegetation fails to meet the canopy cover
standards, additional planting may occur.

e If vegetation planted within the wetland or buffer fail to meet the canopy cover
standards due to incompatible hydrologic regime (i.e. too much or not enough water),
additional seeding and/or planting of different species more appropriate to the actual
hydrologic regime may occur.

e If non-native invasive weed species exceed canopy cover standards despite adaptive
management actions, large-scale planting with taller canopy species may occur to shade
out invasives.

As outlined below, the contingency planning procedure is intended to be used to remedy
larger, site-wide concerns. It is expected that any minor shortfall in a project standard can be
remedied within the confines of the UCCMS through the Port’s adaptive management plan
discussed above in Section 5.1.2.

5.2.2Contingency Planning Procedure

The contingency planning procedure consists of two elements: (1) problem recognition, and (2)
planning and response.

5.2.2.1Problem Recognition Process

The problem recognition process is an integral part of the monitoring program. As monitoring
data are collected, they will be examined and interpreted relative to the project targets &
standards (Tables 4 and 5). The purpose of this process is to determine if there is a potential
problem and if so, the nature and extent of the problem. Figure 1 outlines this process and
shows potential outcomes of the problem recognition step.

5.2.2.2Planning and Response Process

The purpose of the contingency planning process is to develop actions that may be appropriate,
depending on the results of the monitoring program and problem recognition step. If modified
or continued monitoring and/or adaptive management is not an adequate response, the Port
shall submit a contingency proposal for permitting agency review. Figure 2 outlines the
contingency planning process.

The contingency planning process could result in the implementation of an approved response
action. Alternatively, it could result in agreement on an approach or set of criteria for taking
further action, depending on the results of future monitoring. If necessary, the Port will
propose a response action, based on available information and scientifically and economically
feasible recommendations. The Port or permitting agencies can invite any resource agencies
into contingency planning and response discussions. The Port, the permitting agencies, and
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EPA shall meet in good faith and shall use their best efforts to reach consensus regarding an
appropriate monitoring or contingency response. Any dispute between the Port and EPA
regarding appropriate monitoring or contingency response actions, or any other requirement of
the Consent Decree in United States v. Port of Tacoma, et al., shall be subject to the dispute
resolution process set forth in Section VI of the Consent Decree. In the event that consensus
cannot be reached, between the Port and other regulatory agencies that does not concern the
meaning or requirements of the Consent Decree in United States v. Port of Tacoma, et al., the
U. S. Army Corps of Engineers, as federal coordinating agency, will determine the outcome.
Potential responses include, but are not limited to, one or more of the following:

eConcluding that the situation does not require further action.
eExpanding or modifying the monitoring program.
eDeveloping more specific criteria to evaluate the data during future monitoring.

elnitiating a corrective action.
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Figure 1. Problem Recognition Process Flow Chart
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Figure 2. Contingency Planning and Response Process Flow Chart
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6.0CHANGES IN ECOSYSTEM AREA AND FUNCTION

The intent of the Port’s UCCMS is to restore wetland, stream and floodplain function to a site
that has been modified and manipulated by historic land use activities. The proposed actions
described in this document will increase the functions provided by the site, including habitat
quality, complexity, structure, and function, and hydraulic and hydrologic connectivity between
the stream channel, wetlands, and associated floodplain and buffers. The changes in function
performance at the site will be documented through a synthesis of monitoring data and
narrative provided in years 0, 5, and 10 (see Section 4.2.9 Effects of Ecosystem Restoration and
Changes in Ecosystem Area and Function, Table 4 Target 7—Standard D, and Table 5 Target 7—
Standard D). The Port may choose to use a rapid functional assessment to augment the
narrative.

6.1Changes in Habitat Types and Structure

Mitigation actions on the UCCMS will result in changes to the habitat type and areal extents
(acreages) of the different habitat types within the site. Table 11 below summarizes the change
in habitat types and acreages from the existing habitat types (degraded emergent, forested
wetland, degraded upland, and ditched channel) to the proposed future habitat types
(meandering stream channel, wetland/stream bench, created and restored wetland, backwater
channel, forested buffer, floodplain ponds, and enhanced forested wetland). For example, the
17.07 acres of existing “degraded emergent” habitat type will be converted to the following
proposed future habitat types and acreages, comprising 17.07 acres:

eMeandering stream channel (0.79 ac EPA, 0.29 ac Port),
eWetland/stream bench (0.36 ac EPA, 0.60 ac Port),
eRestored wetland (4.08 EPA, 10.13 ac Port),
eFloodplain ponds (0 EPA, 0.82 Port).
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Table 11. Change in habitat areas

PROPOSED FUTURE HABITAT TYPES (Acres)

EXISTING
Meandering Wetland / Enhanced
Stream Stream Created Restored Backwater Forested Floodplain Forested
Channels Bench Wetland Wetland Channel Buffer Ponds Wetland Acre
HABITAT Acres | EPA | Port | EPA | Port | EPA | Port | EPA | Port | EPA | Port | EPA | Port | EPA | Port | EPA | Port | Total
Degraded Emergent | 17.07 0.79 0.29 0.36 0.60 4.08 | 10.13 0.82 17.07
Forested Wetland 11.65 0.19 0.08 0.08 0.33 | 10.97 | 11.65
Degraded Upland 11.95 0.05 0.03 0.02 2.79 3.92 0.05 4.00 1.09 11.95
Ditched Channel 0.75 0.75 0.75
Total (EPA/Port) 1.03 0.40 0.36 0.70 2.79 3.92 4.08 | 10.13 | 0.00 0.80 4.00 1.09 0.00 0.82 0.33 | 10.97
Total (UCCMS) 41.42" 1.43 1.06 6.71 14.21 0.80 5.09 0.82 11.30 41.42"

! The total UCCMS area reflects Port property boundaries with the exception of developed uplands in the northeast corner of the site.

92






Currently, the straightened/ditched Clear Creek channel below the first proposed floodplain
channel is approximately 1,492 existing LF in length within the UCCMS and occupies
approximately 0.75 existing acre of the site. After completion of the project, the UCCMS will
exhibit approximately 6,101 new and existing linear feet of stream channel (including the
overflow backwater channel to remain [1,492 existing LF]), comprising 2.23 acres (1.43 new
acres stream channel and 0.80 acres backwater channel including alcoves) within the
floodplain. In addition, 0.82 acres of open water floodplain ponds (connected to the stream
channels) will be created. Therefore, the overall UCCMS project will increase the linear feet of
stream channel on the site by approximately 4,609 LF, and the overall open water surface area
by 2.25 acres (including new stream channels and floodplain ponds). Note, the 4,609 LF
increase consists of 3,981 LF of new meandering stream channels, and 628 LF of pond outlet
channels and does not include the length of ponds or channel benches. Furthermore, the
existing stream channel contains limited amounts of large wood habitat structures. Upon
project completion, a minimum of 57 large wood habitat structures will have been installed
within the new and existing stream channels on the UCCMS.

The existing emergent and forested wetland comprises approximately 28.72 acres of the
UCCMS. Post-project, the wetland will occupy 33.28 acres of wetland, including 1.06 acres of
wetland/stream bench, 6.71 acres of created wetland, 14.21 acres of restored wetland, and
11.30 acres of enhanced forested wetland. Furthermore, the existing wetland area contains no
large wood habitat structures, hummocks, or forested buffer. Upon project completion, a
minimum of 137 large wood habitat structures (standing snags and large woody debris) and 50
hummocks will have been installed within the wetland area, and 5.09 acres of forested buffer
will have been created at the UCCMS.

6.2Changes in Ecosystem Function

The proposed mitigation actions at the UCCMS, including wetland restoration and creation,
stream channel realignment, buffer installation, and habitat structure installation, will
significantly increase many of the degraded floodplain functions present at the site today. This
increase in function will span all three mitigation areas on the UCCMS: the EPA Settlement
Area, Fisheries Enhancement, and the Port’s Advanced Mitigation Area.

The project will improve in-stream habitat for listed and sensitive fish species by providing a
meandering channel with habitat features such as large wood, overhanging vegetation, ponds,
and side channels. Many wetland functions will also be significantly increased, including
habitat for wetland associated mammals, birds, amphibians and macroinvertebrates. The
installation of a dense native buffer will provide protection to the floodplain by filtering
stormwater runoff and screening the wetland from adjacent residential land use disturbances.

The increase in floodplain function provided by the restored UCCMS will also benefit

downstream habitats. The increase in overhanging vegetation will lower water temperatures
within Clear Creek, while also providing an increase in juvenile salmonid prey production
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downstream. Also, the increase in floodwater storage over the site will mitigate some of the
smaller, more frequent flood events downstream of the site.

The restored UCCMS will also provide for increased public education and awareness
opportunities within the lower Puyallup River basin. The Port regularly provides tours to its
various habitat mitigation and restoration sites. Using the grass maintenance trail within the
forested buffer, the Port can provide opportunities for the public to observe a restored
floodplain ecosystem.

Increases in ecosystem functions can be summarized as follows:

Improved Water Quality Functions

eincrease wetland area;

eincrease floodplain water contact area by slowing water down and spreading it out over
the floodplain;

eincrease forest and shrub vegetation to further slow water velocities;

e/ncrease connectivity between floodplain wetlands and Clear Creek.

Improved Hydrologic Functions
eIncrease wetland and floodplain area available for overbank storage;
eIncrease wetland/stream/floodplain connectivity;
e/ncrease native vegetation cover;

eincrease floodplain topographic roughness.

Improved Habitat Functions:
eincrease structural and topographical diversity;
eIncrease in-stream habitat acreage and complexity;
e/ncrease plant community diversity;

eIncrease habitat interspersion.

Overall, mitigation actions at the UCCMS will significantly increase water quality, hydrologic,
and habitat functions within the lower Clear Creek and Puyallup River basins. As noted above, a
synthesis of the monitoring data will be conducted at years 0, 5, and 10 to document the
changes in ecosystem area and function at the UCCMS (see Section 4.2.9 Effects of Ecosystem
Restoration and Changes in Ecosystem Area and Function).
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7.0FORCE MAJEURE

For the purposes of this document, an “Event of Force Majeure” means any circumstance not
within the reasonable control of the Port, but only if and to the extent that (i) such
circumstance, despite the exercise of reasonable diligence, cannot be prevented or avoided by
the Port, and (ii) such circumstance adversely affects the UCCMS to such an extent that it is no
longer capable of achieving one or more project targets or standards within the monitoring
program timeframe and/or to the satisfaction of the regulatory agencies.

An “Event of Force Majeure” shall include, but not be limited to:

eextreme flooding, fire, earthquake, high winds or other such extreme weather or
environmental conditions (i.e., “acts of God”);

eunanticipated geologic conditions, events or failures, such as landslides, lahars,
sinkholes or extreme depositional events not related to the site;

echemical contamination or physical damage not related to actions of the Port, its
contractors or subcontractors (e.g., train derailment); or

eacts of vandalism or sabotage.

In the circumstance of an Event of Force Majeure, the Port will provide written notification and
documentation to the EPA and regulatory agencies of said event. The notification will include a
description of the event, actions taken by the Port to prevent the effects of the event on the
UCCMS (if possible), and any reasonable mitigating or corrective actions implemented by the
Port to minimize the effects of the event on the UCCMS. The Port, EPA and regulatory agencies
will meet in good faith to determine appropriate actions in response to the event.
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8.0SUMMARY AND CONCLUSIONS

In summary, the Port’s actions at the UCCMS will significantly increase both the area and the
water quality, hydrologic, and habitat functions of the floodplain ecosystem in the lower Clear
Creek basin. These increases in both area and function within the EPA Settlement Area and the
Fisheries Enhancement Area (see Section 1.1) will compensate for the functional and temporal
impacts associated with activities at the Port’s former TPU and Alexander Avenue properties.
The remainder of the UCCMS (i.e., the Advance Mitigation Area), will provide the Port with
advance permittee-responsible mitigation credits for future Port development projects that
require mitigation for unavoidable impacts to aquatic resources. The Port will submit an
advanced mitigation plan and other applicable documents to the permitting agencies with the
permit applications to further define the advance mitigation aspects of the UCCMS.

The existing UCCMS provides degraded levels of in-stream and floodplain ecological and
hydrologic function. Most of the current emergent wetland consists of a near monoculture of
invasive vegetation. The presence of the side cast mound along the entire length of the existing
stream channel isolates the floodplain from receiving frequent overbank flows. It also prevents
the efficient return of floodwaters to the channel as flows recede. The mitigation actions of the
UCCMS will integrate the stream channel and floodplain within the site, allowing them to work
in concert to provide increased physical and biological functions within the ecosystem.

Additionally, the project will restore, rehabilitate and create wetland, stream channel, and

floodplain pond acreage at the site. These actions will greatly increase the water quality,
hydrologic, and habitat functions provided at the UCCMS.
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